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(54) EDITING SYSTEM AND EDITING METHOD 



(57) An editing system provided with a device for 
editing a source material, a data storage device for 
recording and reproducing the source material, and a 
computer for controlling the editing device and the data 
storage device. The editing device is provided with a 
switcher block for routing source data reproduced from 
the data storage device, and a video processing block 
and an audio processing block for processing video sig- 

Fig, 1 



nais and audio signals sent from the switcher block, 
respectively. The computer is programmed by a soft- 
ware program for editing the source material, and has 
means for controlling the switcher block, the video 
processing block, the audio processing block and the 
data storage so as to correspond to an editing program 
prepared by using the software. 
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Description 

Technical Field 

[0001 ] The present invention relates an editing appa- 
ratus, in particular, to an editing system and an editing 
method for editing for example a news material used in 
a broadcasting station. 

Background Art 

[0002] In a post-production field in which a material is 
edited in a broadcasting station or the like, a tape edit- 
ing operation that uses a recording unit with a magnetic 
tape has been widely used for recording a material. In 
the tape editing operation, the editing operator searches 
a material tape and decides edit points so as to select 
desired scenes. The editing operator dubs the selected 
scenes to a master tape so as to make a story of a pro- 
gram. However, in the tape editing operation, the editing 
operator should repeat a cue up operation on trial and 
error basis so as to access desired frames of the mate- 
rial recorded on the tape. Thus, the editing operator 
should spend a long time to decide edit points. In addi- 
tion, the editing operator should dub a material tape to a 
master tape for each cut corresponding to each edit 
point. Consequently, the editing operator should control 
both the VTR for the material tape and the VTR for the 
master tape. In other words, the edit operator should 
spend a very long time for the tape editing operation. 
Thus, the editing operator should concentrate his or her 
mind on the tape editing operation for a long time. 
[0003] When a news program, a reporting program, 
and a sports program are edited in a broadcasting sta- 
tion, events that take place in each area should be 
promptly provided to audiences. In other words, such 
programs require promptness. When such programs 
are edited, effects such as a mosaic effed and A/B roll 
may be added to images of editing scenes instead of an 
assemble editing operation of which edited scenes are 
simply connected. In addition, other effects such as a 
tone change of speakers and background noise 
removal should be added to audio data of edited 
scenes. 

[0004] To add effects, in addition to the editing opera- 
tions of the source VTR and the master VTR, other edit- 
ing operations for a video switcher unit and a special 
effect unit are required. 

[0005] Thus, in the conventional editing apparatus, 
video programs for a news program, a reporting pro- 
gram, and a sports program cannot be promptly pro- 
duced. Disclosure of the Invention 
[0006] The present invention is made from the above- 
described point of view. An object of the present inven- 
tion is to provide an editing system that allows video 
programs for a news program, a reporting program, 
sports program, and so forth to be promptly and user- 
friendlily produced. 



[0007] The editing system of the present invention 
comprises an editing processing unit comprises a 
switcher block for routing source data reproduced from 
the local storage, a video signal processing block for 

s processing a video signal that is output from the 
switcher block, and an audio signal processing block for 
processing an audio signal that is output from the 
switcher block, and a computer for controlling the 
switcher block, the video signal processing block, the 

to audio signal processing block, and the local storage cor- 
responding to an edited program that is produced with a 
software program for editing a source material recorded 
in the local storage and that is produced with the soft- 
ware program. 

15 [0008] Thus, with the editing system according to the 
present invention, each process block can be automati- 
cally controlled corresponding to a program placed on a 
time line. Consequently, the editing efficiency can be 
improved. Wi th the editing system according to th e 

20 presentinvfl Dtion, the jj ditjng operator can promptly e clit 
mat erials with a random acce ss propert y that is a nor v 
li near^cpeiiyjo produc e a ne ws program. When the 
editing operatoZpSu ces a news^ ogiam-"oLa.report- 
ing progranvhe or-she canadda mosaic^ffect, change 

25 the sou nd tone of a speaker, ^and remove the back- 
groundfrojsejmBtej jy himself or hersel f. 
[0009] The editing system of the present invention 
comprises a plurality of source devices for supplying 
source materials, a local storage for random-accessfoly 

30 recording source materials reproduced by the plurality 
of source devices to a record medium and reproducing 
a source material from the record medium, an editing 
processing unit comprising a switcher block for routing 
source data reproduced from the local storage, a video 

35 signal processing block for processing a video signal 
that is output from the switcher block, and an audio sig- 
nal processing block for processing an audio signal that 
is output from the switcher block, and a computer for 
controlling a recording/reproducing operation for the 

40 plurality of source devices and the local storage and a 
processing operation for the switcher block, the video 
signal processing block, and the audio signal process- 
ing block so that a download process for downloading 
source materials recorded in the plurality of source 

45 devices to the local storage and an editing process for 
producing an editing list for editing source materials 
recorded in the local storage are performed at the same 
time. 

[0010] Thus, while a material is being downloaded 
so from the server or the like, since another material 
recorded in the local storage can be edited, the editing 
time can be shortened. In addition, the editing system 
according to the present invention can be used as an 
independent system having a local hard disk or a net- 
£5 work type editing system that shares server materials 
on the network so as to effectively edit the server mate- 
rials. 

[0011] The editing system of the present invention 
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comprises a local storage for random-accessibty 
recording a source material supplied from a source 
device to a record medium and reproducing a source 
material from the record medium, an editing processing 
unit comprising a switcher block tor routing a plurality of s 
source video signals reproduced by the local storage, 
and a video signal processing block for performing a 
predetermined effect for a video signal that is output 
from the switcher block, an effect setting means for set- 
ting an effect performed for the source video data, and w 
a computer for controlling the switcher block corre- 
sponding to the effect that is set by the effect setting 
means so as to supply a proper source vide signal to the 
video signal processing block and for controlling the 
video signal processing block so as to execute the is 
desired effect 

[001 2] Thus, to execute an effect a process timing of 
the editing processing unit and an input signal can be 
automatically set. Consequently, the editing time can be 
shortened. In addition, when the editing operator pro- 20 
duces a news program or a reporting program, with the 
editing system accord ng to the present invention, he or 
she can promptly perform an editing process such as 
adding a mosaic effect, changing the sound tone of a 
speaker, and removing the background noise on site. 25 
[0013] In addition, with the editing system according 
to the present invention, to accomplish various effects, 
the editing operator can optically use a software proc- 
ess and hardware of a computer so as to edit digital 
image data and audio data on real time base. 30 
[0014] The editing system of the present invention 
comprises a local storage for random-accessibty 
recording a source material supplied from a source 
device to a record medium and reproducing a source 
material from the record medium, an editing processing 35 
unit comprising a switcher block for routing a plurality of 
source video signals reproduced from the local storage, 
a video signal processing block for processing a video 
signal that is output from the switcher block, and an 
audio signal processing block tor processing an audio 40 
signal that is output from the switcher block, and a com- 
puter for controlling the switcher block so as to produce 
an editing list for editing source materials recorded in 
the local storage, supply a proper source video signal to 
the video signal processing block corresponding to the 45 
editing list, and supply a proper audio signal to the audio 
signal processing block. 

[001 5] Thus, with the editing system according to the 
present invention, a switching control of a cross point of 
a video signal and an audio signal can be easily per- so 
formed. 

[001 6] The editing system of the present invention is 
an editing system for editing source materials, compris- 
ing a local storage tor random-accessibly recording a 
plurality of source materials supplied from a source ss 
device to a record medium and reproducing a source 
material from the record medium, an editing processing 
unit comprising a switcher block for routing a plurality of 



source video signals reproduced from the local storage, 
and a video signal processing block tor performing a 
predetermined effect for a video signal that is output 
from the switcher block, a control] ing means for control- 
ling the storage unit and the editing processing unit so 
as to produce an editing list for editing the plurality of 
source materials and produce a final video program cor- 
responding to the editing list, and a computer for con- 
trolling the switcher block corresponding to an execution 
timing of an effect that is set to the final video program 
so as to supply a proper source video signal to the video 
signal processing block. 

[001 7] Thus, with the editing system according to the 
present invention, to execute an effect a process timing 
of the editing processing unit and an input signal can be 
automatically set. Consequently, the editing time can be 
shortened. In addition, when the editing operator pro- 
duces a news program or a reporting program, with the 
editing system according to the present invention, he or 
she can promptly perform an editing process such as 
adding a mosaic effect changing the sound tone of a 
speaker, and removing the background noise on site. In 
addition, with the editing system according to the 
present invention, to accomplish various effects, the 
editing operator can optically use a software process 
and hardware of a computer so as to edit digital image 
data and audio data on real time base. 
[0018] The editing method of the present invention 
comprising the steps of producing an editing list for edit- 
ing source materials recorded in the local storage corre- 
sponding to the software program, and controlling the 
switcher block, the video signal processing block, the 
audio signal processing block, and the local storage so 
as to produce a video program corresponding to the 
editing list. 

[0019] Thus, in the editing method according to the 
present invention, each process block can be automati- 
cally controlled corresponding to a program placed on a 
time line. Consequently, the editing efficiency can be 
improved. 

[0020] The editing method of the present invention 
comprising the steps of executing a download process 
for downloading source materials recorded in the plural- 
ity of source devices to the local storage and an editing 
process for producing an editing list tor editing source 
materials recorded in the local storage at the same time. 
[0021] Thus, while a material is being downloaded 
from the server or the like, since another material stored 
in the local storage can be edited, the editing time can 
be shortened. 

[0022] The editing method of the present invention 
comprising the steps of setting a desired effect to a plu- 
rality of source video signals reproduced from the local 
storage, and controlling the switcher block correspond- 
ing to the effect that is set so as to supply a proper video 
signal to the video signal processing block. 
[0023] Thus, in the editing method according to the 
present invention, to execute an effect a process timing 
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of the editing processing unit and an input signal can be 
automatically set. Consequently, the editing time can be 
shortened. In addition, when the editing operator pro- 
duces a news program or a reporting program, with the 
editing system according to the present invention, he or 
she can promptly perform an editing process such as 
adding a mosaic effect, changing the sound tone of a 
speaker, and removing the background noise on site. 

Brief Description of Drawings 



[Fig. 1 is'a block diagram showing an editing appa- 

according to the present invention; 
Fig. 2 is a block diagram showing the internal struc- 
ture of a computer that composes the editing appa- 
ratus; 

Fig. 3 is a block diagram showing the internal struc- 
ture of an editing processing unit that composes the 
editing apparatus; 

Fig. 4 is a block diagram showing the structure of a 
system controlling portion of the editing processing 
unit; 

Fig. 5 is a block diagram showing the structure of a 
matrix switcher portion of the editing processing 
unit; 

Fig. 6 is a block diagram showing the structure of an 
image processing portion of the editing processing 
unit; 

Fig. 7 is a block diagram showing the structure of an 
audio processing portion of the editing processing 
unit; 

Fig. 8 is a block diagram showing the structure of a 

local storage connected to the editing apparatus; 

Fig. 9 is a block diagram showing the structure of a 

disc array block of the local storage; 

Fig. 10 is a schematic diagram for explaining the 

operation of the disc array block; 

Fig. 11 is a schematic diagram for explaining the 

operation of the disc array block; 

Fig. 12 is a schematic diagram for explaining an 

editing graphic user interface screen; 

Fig. 13 is a schematic dag ram for explaining a 

viewer window; 

Fig. 14 is a schematic diagram for explaining a log 
window; 

Fig. 15 is a schematic diagram for explaining a clip 
card display format on the log window; 
Fig. 16 is a schematic diagram for explaining a pro- 
gram window; 

Fig. 17 is a schematic diagram for explaining the 
program window; 

Fig. 18 is a schematic diagram for explaining a 
device icon; 

'Tig. 19 Is a schema tic U iayia TfTfoTeiylainingliie^ 

vinformatign; — 

Fig. 20 is a flow chart, for explaining the operation 



of an event registering process; 

Fig. 21 is a schematic diagram for explaining a file 

searching dialog; 

Fig. 22 is a schematic diagram for explaining a file 
s list displaying dialog; 

Fig. 23 is a schematic diagram for explaining a 
video level setting dialog; 

Fig. 24 is a schematic diagram for explaining an 
audio level setting dialog; 
io Rg. 25 is a schematic diagram for explaining a 
download setting dialog; 

Fig. 26 is a schematic diagram for explaining a 
scene name assignment dialog; 
Fig. 27 is a flow chart for explaining a program list 
15 producing process; 

Fig. 28 is a schematic diagram for explaining a mix 
down setting dialog; 

Fig. 29 is a schematic diagram for explaining a 
fader assignment dialog; 
20 Rg. 30 is a schematic diagram for explaining an 
effect setting dialog; 

Rg. 31 is a schematic diagram for explaining an 

effect setting operation on a time line; 

Rg. 32 is a schematic diagram for explaining an 

25 effect setting operation on a time line; 

Rg. 33 is a schematic diagram for explaining an 
effect setting operation on a time line; 
Rg. 34 is a schematic diagram for explaining an 
effect setting operation on a time line; 

30 Rg. 35 is a schematic diagram for explaining an 
effect setting operation on a time line; 
Rg. 36 is a schematic diagram for explaining an 
effect setting operation on a time line; 
Rg. 37 is a schematic diagram for explaining the 

35 state of a now line on a time line in a preview state; 
and 

Rg. 38 is a schematic diagram for explaining a 
record device setting dialog. 

40 Best Modes for Carrying out the Invention 

[0025] Next, preferred embodiments of the present 
invention will be described. 

45 1 . Structure of Editing Apparatus 

1 -1 Overall Structure of Editing Apparatus 

[0026] In Rg. 1, reference numeral 1 is an editing 
so apparatus according to the present invention. The edit- 
ing apparatus 1 mainly comprises a computer 2 and an 
editing processing unit 3. 

[0027] The computer 2 that is a controlling means 
comprises a main unit 2A, a monitor 2B, a keyboard 2C, 
and a mouse 2D. The main unit comprises a CPU (Cen- 
tral Processing Unit), various processing circuits, a 
floppy disk drive, a hard disk drive. The monitor 2B that 
is a displaying means is connected to the main unit 2A. 
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The keyboard 2C and the mouse are inputting means. 
Application software for an editing process has been 
pre-installed in the hard disk drive. The application soft- 
ware is operated under the control of an operating sys- 
tem so that the computer 2 operates for the editing 
apparatus. 

[0028] When the application software is operated, a 
graphic image for an editing GUI (Graphical User Inter- 
face) is displayed on the monitor 2B. In the editing appa- 
ratus 1 , the graphic display and the inputting means 
compose a user interface. With for example the mouse 
20, the editing operator selects a desired graphic dis- 
play element that represents a control command button 
on the monitor 2B so as to input a control command that 
represents a process content of an editing process. 
When the input control command causes the editing 
process of the editing processing unit 3 to be controlled, 
the computer 2 generates a control signal SI corre- 
sponding to the input control command and supplies the 
control signal S1 to the editing processing unit 3. 
[0029] A video signal S2 is input to the computer 2 
through the editing processing unit 3. Thus, the editing 
operator can mark an in-point (an event start point) and 
an out-point (an event end point) while viewing an 
image of each material on the monitor 2B. An event is 
an edit area that is set with an in-point and an out-point 
An event is an edit material arranged on a time line. 
There are an audio event, a video event, a DSK (Down 
Stream Key) event and so forth. 
[0030] The computer 2 causes the monitor to display 
an event that is set with an in-point and an out-point and 
an image of an edited final program. Thus, the editing 
operator can check the resultant images. (Hereinafter, 
operations for displaying an event that has been cut 
from an edit material and a program that has been 
edited are referred to as preview operations.) 
[0031] The editing processing unit 3 comprises a 
matrix switcher portion, an image processing portion, 
and an audio processing portion that are disposed 
therein. The editing processing unit 3 is an editing exe- 
cuting unit that performs a material cutting/pasting oper- 
ation, an effect process for a video signal and an audio 
signal, and a real editing operation. 
[0032] In addition to the computer 2, the editing 
processing unit 3 is connected to dedicated controllers 
4 and 5 as other inputting means. With the dedicated 
controllers 4 and 5, the editing operator can input con- 
trol commands for editing operations. 
[0033] The dedicated controller 4 has button switches 
for setting an in-point and an out-point of a material, a 
button switch for performing a reproducing operation of 
a material, and a button switch for performing a record- 
ing operation of an edited program. In addition, the ded- 
icated controller 4 has dial switches for performing a 
variable speed reproducing operation (so-called shuttle 
reproducing operation) and a frame-by-frame reproduc- 
ing operation (so-called jog reproducing operation), and 
so forth. A control signal S3 corresponding to command 



information that is input with such button switches and 
dial switches is supplied to the editing processing unit 3. 
[0034] The dedicated controller 5 has four audio fader 
levers and a video fader lever. With the audio fader 

s levers, the editing operator can set signal levels of indi- 
vidual audio signals. Likewise, with the video fader 
lever, the editing operator can set a switching ratio of 
two images. A control signal S4 corresponding to com- 
mand information that is input through the fader levers 

10 (set values of the fader levers) is supplied to the editing 
processing unit 3. 

[0035] A daily server 6 (that is a storing means that 
stores edit materials such as video and audio materials 
and that is used in a broadcasting station) is connected 

15 to the editing processing unit 3. The editing processing 
unit 3 can capture a video signal and an aucfio signal 
stored in the daily server 6. The daily server 6 has two 
output ports for two channels. A desired video signal S7 
and a desired audio signal SB are read from a storage 

20 medium 6A corresponding to control signals S5 and $6 
on each channel. A video signal and an audio signal 
that have been compressed with a compression ratio of 
1/10 in the MPEG (Moving Picture coding Experts 
Group) format are stored in the storage medium 6A. A 

25 video signal and an audio signal that are read from the 
storage medium 6A are decoded by decoders 68 and 
6C, respectively. Thereafter, the resultant signals are 
converted into a serial-to-digital interface (SDI) format. 
(Hereinafter, this interface is referred to as SDI). The 

30 resultant video signal S7 and the resultant audio signal 
S8 are supplied to the editing processing unit 3. 
[0036] A VTR 7 is also connected to the editing 
piocessing unit 3. The editing processing unit 3 can also 
capture a video signal and an audio signal from the VTR 

35 7. The VTR 7 has an input/output interface correspond- 
ing to the SDI standard. A desired video/audio signal 
S10 is read from the VTR 7 corresponding to a control 
signal S9 received from the editing and processing unit 
3. The VTR 7 can receive video/audio signals that have 

40 been edited and the video/audio signals S7 and S8 that 
have been read from the daily server as a video/audio 
signal S1 1 from the editing processing unit 3. The VTR 
7 can record the video/audio signal S1 1 to a video tape 
corresponding to the control signal S9. 

45 [0037] A local storage 8 is connected as a storing 
means to the editing processing unit 3. The local stor- 
age 8 has a plurality of hard disks. The editing process- 
ing unit 3 can capture a video signal and an audio signal 
from the local storage 8. The local storage 8 has an 

so input/output interface corresponding to the SDI stand- 
ard. In addition, the local storage 8 has two output ports 
for two channels. The local storage 8 reads and outputs 
desired video and audio signals S13A to S13E corre- 
sponding to a control signal S12 received from the edrt- 

55 ing processing unit 3. The local storage 8 can receives 
a video signal and an audio signal that have been edited 
and a video signal and an audio signal that have been 
read from the daily server 6 or the VTR 7 from the edrl- 
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irtg processing unit 3 as a video/audio signal S15 to be 
recorded. The video/audio signal S15 is recorded to a 
hard disk of the local storage 8 corresponding to the 
control signal S9. 

[0038] An on-air buffer 9 (a storing means thai tempo- s 
rarily stores a program to be broadcast) is connected to 
the editing processing unit 3. A video/audio signal $16 
of a program that has been edited by the editing 
processing unit 3 is stored in the on-air buffer 9. The on- 
air buffer 9 has an input interface corresponding to the 
SDI standard. Thus, the video/audio signal S16 to be 
broadcast has a signal formal corresponding to the SDI 
standard. The video/audio signal SI 6 stored in the on- 
air buffer 9 has been compressed with a compression 
ratio of 1/10 conesponding to the MPEG standard by 
the encoder 9A. The video/audio signal S16 is stored in 
a storage medium 9B of the on-air buffer 9. 
[0039] The on-air buffer 9 and the computer 2 of the 
editing apparatus 1 are connected through a local area 
network 10 such as Ethernet (hereinafter, the local area 
network is referred to as LAN). A control command is 
supplied to the on -air buffer 9 through the computer 2 
and the LAN 10. In addition, an edit list representing 
from what material an edited program is produced 
(hereinafter, the edit list is referred to as edit decision 
list) is supplied to the on-air buffer 9 through the LAN 1 0. 
[0040] The computer 2 of the editing apparatus 1 and 
the daily server 6 are connected through the LAN 10. 
The computer 2 can reference file names of individual 
materials stored in the daily server 6 through the LAN 
10. 

[0041] Speakers 1 1 and 12 are optionally connected 
to the editing processing unit 3. Audio signals S17 and 

518 that have been edited by the editing processing unit 
3 are output from the speakers 11 and 12 so that the 
editing operator can check the edited results ol the 
audio data. 

[0042] In addition, a pre- view monitor 13 is optionally 
connected the editing processing unit 3. A video signal 

51 9 that has been edited by the editing processing unit 
3 is displayed on the monitor 13 so that the editing oper- 
ator can check the edited results of video data on the 
monitor 13. Since the size of a preview screen on the 
monitor 13 is larger than a pre-view screen on the mon- 
itor 28 of the computer 2, with the monitor 13, the edit- 
ing operator can check edited results more clearly. 
[0043] Next, the editing method of the editing appara- 
tus 1 will be briefly described. When the application 
software gets started in the editing apparatus 1 , graphic 
data is displayed as the GUI on the monitor 2B. The 
graphic data includes a viewer window screen, a log 
window screen, a program window screen, control com- 
mand buttons, and so forth. As will be described later, 
on the viewer window screen, the editing operator sets 
an in-point and an out-point while viewing an image of a 
material so as to generate an event. The log window 
screen displays a clip image of an event generated on 
the viewer window. On the program window screen, the 



editing operator selects an editing process that the edit- 
ing apparatus 1 performs and causes the results of the 
selected editing process to be graphically displayed. 
With the control command buttons, the editing operator 
inputs control commands. 

[0044] The editing operator clicks a particular control 
command button displayed as a button or an icon on the 
monitor 2B with the mouse 2D so as to select a device 
(such as the daily server 6, the VTR 7, or the local stor- 
age 8) that has stored a particular edit material and 
cause the selected device to reproduce the particular 
edit material. In addition, the editing operator issues a 
reproduction command for the material. Thus, the video 
signal S2 corresponding to the selected material is sup- 
plied to the computer 2 through the editing processing 
unit 3. The image of the material is displayed on the 
monitor 2B. While viewing the image of the material, the 
editing operator sets an in-point and an out-point so as 
to generate an event necessary to produce a program. 
By repeating such an operation, the editing operator 
prepares required events and registers them to the log 
window. 

[0045] Thereafter, the editing operator clicks a desired 
clip image displayed on the log window with the mouse 
2D so as to select a desired event. Thus, a belt shaped 
graphic image is displayed. The editing operator places 
the belt shaped graphic image that represents the 
selected event at a desired position on a time line (that 
will be described later) on the program window. By 
repeating such an operation, the editing operator 
arranges the be! shaped graphic images that represent 
events in a desired order so as to designate the order of 
the events of the program. When the editing operator 
wants to add a video effect to a desired event he or she 
clicks a predetermined control command button so as to 
display a dialog for setting a video effect On the dialog, 
the editing operator selects a video effect to be added. 
Thus, a belt shaped graphic image that represents the 
selected video effect is displayed. The editing operator 
places the belt shaped graphic image at a desired posi- 
tion on the time line. 

[0046] When the editing operator has decided a plan 
for the program, he or she clicks a predetermined con- 
trol command button so as to input a pre-view com- 
mand. Thus, the editing apparatus 1 controls the editing 
processing unit 3 so as to reproduce individual events of 
the program in the order designated on the program 
window. In addition, the editing apparatus 1 controls the 
editing processing unit 3 so as to add the designated 
video effect to the designated event and thereby gener- 
ates the video signal S2. The video signal $2 is supplied 
to the computer 2. An image corresponding to the video 
signal S2 is displayed on the monitor 2B. Thus, the edit- 
ing operator can check the contents of the program with 
the program window. 

[0047] As the results of the pre-view operation, when 
the editing operator does not need to change the con- 
tents of the program, he or she clicks a predetermined 
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control command button so as to input a record com- 
mand. Thus, the editing apparatus 1 controls the editing 
processing unit 3 so as to generate video/audio signals 
S15a and S 15b that represent the designated program. 
The video/aucfio signals Si 5a and S1 5b are supplied to 
the local storage 8. The local storage 8 records the 
video/audio signals S15a and S15tx Thus, the program 
designated on the program window is completed and 
stored in the local storage. To broadcast the produced 
program, the editing operator inputs a transfer com- 
mand through the GUI. Thus, the video/audio signals 
are read from the local storage and transferred to the 
on-air buffer 9 through the editing processing unit 3. 
[0048] Thus, in the editing apparatus 1 , while viewing 
an image of each material and images of a program on 
the monitor 2B, the editing operator can produce the 
program. Thus, the editing operator can user-friendly 
edit a program. In addition, in the editing apparatus 1, 
the editing operator can edit a program without need to 
operate a switcher and a special effect unit Thus, the 
editing operator can easily edit a program. Conse- 
quently, the editing time can be shortened. 

1-2. Structure of Computer 

[0049] In this section, the internal structure of the 
computer 2 will be practically described. As shown in 
Fig. 2, the computer 2 comprises a system bus 20, a 
CPU 21, a video processor 22, a display controller 23, 
an HDD interface 24, a FDD interface 25, a pointing 
device interlace 26, and an external interface 27. The 
system bus 20 transmits command data and video data. 
The CPU 21 controls the entire portions of the computer 
2. The video processor 22 performs a video process 
and so forth for the input video signal S2. The display 
controller 23 manages video data and graphic data for 
the GUI displayed on the monitor 2B. The HDD interface 

24 controls a local hard disk drive (local HDD) 24A. The 
FDD interface 25 controls a floppy disc drive (FDD) 25A. 
The pointing device interface 26 generates a control 
command corresponding to a command received from 
pointing devices such as the mouse 2D, the keyboard 
2C, and so forth. The external interface 27 has a soft- 
ware driver that supplies the control signal S1 to the 
editing processing unit 3. 

[0050] The system bus 20 is a bus that transmits video 
data, command data, address data, and so forth in the 
computer 2. The system bus 20 has a video data bus 
20A and a command data bus 20B. The video data bus 
20A transmits video data. The command data bus 20B 
transmits command data and address data. 
[0051] The CPU 21, the video processor 22, the dis- 
play controller 23, the HDD interface 24, and the FDD 
interface 25 are connected to the video data bus 20A. 
The CPU 21, the video processor 22, the display con- 
troller 23, the HDD interface 24, and the FDD interface 

25 transmit video data through the video data bus 20A. 
[0052} On the other hand, the CPU 21, the video proc- 



essor 22, the display controller 23, the HDD interface 

24, the FDD interface 25, the pointing device interface 
26, and the external interface 27 are connected to the 
command data bus 20B (in other words, all blocks of the 

5 computer 2 are connected to the command data bus 
20B). The CPU 21 , the video processor 22, the display 
controller 23, the HDD interface 24, the FDD interface 

25, the pointing device interface 26, and the external 
interface 27 transmit command data and. address data 

10 through the command data bus 20B. 

[0053] The CPU 21 is a block that controls the entire 
portions of the computer 2. The CPU 21 has a ROM 
21 A and a RAM 21 B. The ROM 21 A stores an operating 
system of the computer 2. The RAM 21 B stores applica- 

is tion software and so forth that have been uploaded. 
When the computer 2 gets started, the CPU 21 exe- 
cutes the software under the control of the operating 
system stored in the ROM 21 A. When the application 
software is executed under the control of the operating 

20 system that is running, the CPU 21 reads the applica- 
tion software recorded on a hard disk of the hard disk 
drive 24A, uploads the application software to the RAM 
21 B. and executes the application software. 
[0054] The video processor 22 is a block that receives 

25 the SDI format video signal S2 from the computer 2, 
converts the data of the video signal S2, and temporar- 
ily buffers the resultant video data. In reality, the video 
processor 22 comprises a processor controller 22 A, a 
data converting portion 22 B, and a frame memory 22C. 

30 The processor controller 22A controls the entire por- 
tions of the video processor 22. The data converting 
portion 22B extracts a composite video signal from a 
payload portion of the received video signal S2 and con- 
verts the composite video signal into a digital compo- 

35 nent video signal. The frame memory 22C temporarily 
stores several frames of video data received from the 
data converting portion 22B. 

[0055] The processor controller 22A supplies a control 
signal to the data converting portion 22B so as to con- 

40 trol the data converting operation of the data converting 
portion 22B and cause the data converting portion 22B 
to extract a time code from the video signal S2. The 
processor controller 22 A supplies a control signal to the 
frame memory 22C so as to control read/write timings 

4$ and read/write addresses of the frame memory 22 C. 
The processor controller 22A controls the read timing of 
the frame memory 22C so that the time code supplied to 
the display controller 23 corresponds to video data 
(frame data). 

so [0056] The data converting portion 22 converts a com- 
posite video signal into a digital component video signal 
corresponding to a control signal received from the 
processor controller 22 A. The time code is extracted in 
thB converting process. As described above, the result- 

55 ant video data is supplied to the frame memory 22C. 
The extracted time code is supplied to the processor 
controller 22A. 

[0057] The frame memory 22 C temporarily stores the 
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video data received from the data converting portion 
22 B. As described above, the read/write timings of the 
frame memory 22C are controlled by the processor con- 
troller 22A, The frame memory 22C is composed of two 
frame memory portions that store two frames of video 5 
data. 

[0058] The video data stored in the frame memory 

22 A is read under the read control of the processor con- 
troller 22A. At this point, all pixels of the video data 
stored in the frame memory 22C are not read. Instead, 
pixels of the video data are thinned out so that the pic- 
ture size becomes smaller than the original picture. The 
resultant video data is supplied to the display controller 

23 through the video data bus 20A so as to display the 
video data on the viewer window (that will be described 
later) of the monitor 2B. 

[0059] The display controller 23 is a control block that 
controls data displayed on the monitor 2B. The display 
controller 23 has a memory controller 23 A and a VRAM 
(Video Random Access Memory) 23B. The memory 
controller 23A controls read/write timings of the VRAM 
23 B corresponding to an internal synchronization of the 
computer 2. The VRAM 23B stores video data received 
from the frame memory 22C of the video processor 22 
and image data generated by the CPU 21 correspond- 
ing to a timing control signal received from the memory 
controller 23A. Video data and image data stored in the 
VRAM 23B are read and displayed on the monitor 2B 
corresponding to the timing control signal received from 
the memory controller 23A in synchronization with the 
computer 2. 

[0060] In this case, the image data is the QUI graphic 
data. The image data supplied from the CPU 10 to the 
VRAM 23B is tor example a window, a cursor, a scroll 
bar, a device icon, and so forth. In the computer 2, a plu- 
rality of types of image data are displayed as GUI 
graphic data on the monitor 2B. 
[0061 ] The HDD interface 24 is an interface block that 
communicates with the local hard disk driver (HDD) 24 A 
in the computer 2. The HDD interface 24 communicates 
with the hard disk drive 24A in a SCSI (Small Computer 
System Interface) transmission format. 
[0062] An application software that starts on the com- 
puter 2 has been installed to the hard disk drive 24A. 
When the application software is executed, it is read 
from the hard disk drive 24A and uploaded to the RAM 
21 B of the CPU 21. When the application software is 
stopped, various information (for example, file informa- 
tion) generated in the editing operation and stored in the 
RAM 21 B is downloaded to the hard disk through the 
hard disk drive 24A. 

[0063] The FDD interface 25 is an interface block that 
communicates with the floppy disk driver (FDD) 25A. 
The FDD interface 25 communicates with the floppy 
disk drive 25A in the SCSI transmission format 
[0064] The pointing device interface 26 is an interface 
block that receives information from the mouse 2D and 
thB keyboard 2C connected to the computer 2. The 



pointing device interface 26 receives detection informa- 
tion of a two-dimensional rotary encoder of the mouse 
2D and clock information of left and right buttons 
thereof. The pointing device interface 26 decodes such 
information and supplies the decoded information to the 
CPU 21. Likewise, the pointing device interface 26 
receives input information from keys of the keyboards 
2C, decodes the received information, and supplies the 
decoded information to the CPU 21. Thus, the CPU 21 
recognizes what command button of the GUI displayed 
on the monitor 2B was clicked and various data that was 
input from the keyboard 2C and performs a control 
operation corresponding to the command button and 
the various data. 

[0065] The external interface 27 i s a block the commu- 
nicates with the editing processing unit 3 disposed out- 
side the computer 2. The external interface 27 has a 
driver that converts various control commands such as 
a reproduction command and a record command gener- 
ated in the CPU 21 into data corresponding to a prede- 
termined communication protocol. The external 
interface 27 supplies the control signal S1 that repre- 
sents a control command to the editing processing unit 
3. 

1-2. Structure of Editing Processing Unit 

[0066] In this section, the structure of the editing 
processing unit 3 will be described. As shown in Fig. 3, 
the editing processing unit 3 mainly comprises a system 
controlling portion 3 A, a matrix switcher portion 3B, an 
image processing portion 3C, and an audio processing 
portion 3D. The system controlling portion 3A receives 
the control signal S1 from the computer 2. In addition, 
the system controlling portion 3A receives the control 
signals S3 and S4 from the dedicated controllers 4 and 
5. The system controlling portion 3A controls the opera- 
tions of the individual blocks corresponding to the con- 
trol signals S1, S3, and S4. In reality, the system 
controlling portion 3 A controls the operations of the 
matrix swither portion 3B, the image processing portion 
3C, and the audio processing portion 3D through the 
control bus 3E. In addition, the system controlling por- 
tion 3 A supplies the control signals S5, S6, S9, and S12 
to the daily server 6, the VTR 7, and the local storage 8 
so as to control the reproducing operation and the 
recording operation thereof. Moreover, the system con- 
trolling portion 3A receives a reference time code (REF- 
TC) from the outside and manages a time code. 
[0067] The matrix switcher portion 3B has a plurality 
of input terminals and a plurality of output terminals and 
connects a desired input terminal to a desired output 
terminal under the control of the system controlling por- 
tion 3A. Thus, the matrix switcher portion 3B supplies 
desired signals of video/audio signals read from each 
device (the daily server 6, the VTR 7, or the local stor- 
age 8) to the image processing portion 3C and the 
audio processing portion 3D. In addition, the matrix 
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switcher portion 3B supplies a desired signal to the 
computer 2 and each device (the VTR 7, the local stor- 
age 8, or the on-air buffer 9). Moreover, the matrix 
switcher portion 3B supplies a video signal processed 
by the image processing portion 3C to the computer 2. 
Alternatively, the matrix switcher portion 3B superim- 
poses the video signal with an audio signal processed 
by tiie audio processing portion 3D and supplies the 
resultant signal to each device (the VTR 7, the local 
storage 8, or the on-air buffer 9). 
[0068] The image processing portion 3C is a block 
that performs an effect process such as transition effect 
(an effect process for switching a background image 
into a foreground image such as a wipe effect process 
or a page turn effect process), an animation effect (an 
effect including a special image process and an image 
inserting process such as a mosaic effect process and 
a picture-in-picture effect process) for a video signal. 
The image processing portion 3C extracts a video sig- 
nal from a video/audio signal selected by the matrix 
switcher portion 3B, performs the effect process for the 
extracted video signal, and outputs the resultant video 
signal to the matrix switcher portion 3B. 
[0069] The editing apparatus has two types of effects 
that are a transition effect and an animation effect The 
transition effect is an image effect for switching one 
image to another image such as a wipe effect and a 
page turn effect The animation effect is a special effect 
for three-dimensionally converting an image or an 
image insertion effect such as a zoom up effect and a 
picture-in-picture effect. 

[0070] The audio processing portion 3D is a block that 
adjusts the level of an audio signal and combines aucfio 
signals. The audio processing portion 3D extracts an 
audio signal from a video/audio signal selected by the 
matrix switcher portion 3D and adjusts the level of the 
audio signal or combines audio signals. The audio 
processing portion 3D outputs the resultant audio signal 
to the matrix switcher portion 3 B or the speakers 1 1 and 
12. 

[0071] Next, with reference to Fig. 4, the structure of 
each block will be described in detail. As shown in Fig. 
4, the system controlling portion 3A is composed of a 
plurality of CPUs that are a main CPU (M-CPU) 30. a 
communicating CPU (C-CPU). and device controlling 
CPUs (D-CPUs) 32 to 34. The main CPU 30 is a CPU 
that supplies control commands to the individual block 
(namely, the matrix switcher portion 3B, the image 
processing portion 3C, and the audio processing por- 
tion 3D) through the control bus 3E so as to control the 
operations thereof. The communicating CPU 31 is a 
communicating CPU that receives the reference time 
code (REF-TC) generated by an external time code 
generator (not shown), and receives the control signal 
Si from the computer 2, and receives the control sig- 
nals S3 and S4 from the dedicated controllers 4 and 5. 
The device controlling CPUs 32 to 34 are CPUs that 
supply the control signal S5. S6, S9, or S12 to each 



device (namely, the daily server 6, the VTR 7. and the 
local storage 8) so as to control the operation thereof. 
[0072] In the system controlling portion 3A, the com- 
municating CPU 31 receives the control signal S1, S3, 

s or S4 and reproduces a control command correspond- 
ing to the control signal S1 , S3, or S4. The control com- 
mand is supplied to the main CPU 30 through the 
internal bus 35 of the system controlling portion 3A. The 
main CPU 30 analyzes the control command. When 

10 necessary, the main CPU 30 supplies a control com- 
mand to the device controlling CPU 32, 33, or 34 so as 
to control the operation of the relevant device. When 
necessary, the main CPU 30 supplies a control com- 
mand to the matrix switcher portion 3B, the image 

15 processing portion 3C, or the audio processing portion 
3D through the control bus 3E so as to control the oper- 
ation of the relevant block. 

[0073] The communicating CPU 31 has a communica- 
tion driver corresponding to the external interface 27 of 

20 the computer 2. The driver receives the control signal 
S1 from the computer 2. The device controlling CPUs 
32 to 34 have RS-422 standard drivers. The drivers sup- 
ply the control signal S5, S6, S9. or S12 corresponding 
to the RS-422 standard to each device. 

zs [0074] Next, with reference to Fig. 5, the matrix 
switcher portion 3B will be described. As shown in Fig. 
5, the matrix switcher portion 3B mainly comprises a 
controlling circuit 40, a matrix switcher block 41, and a 
format converting block 42. The controlling circuit 40 

30 controls the entire portions of the matrix switcher por- 
tion 3B, generates control signals S20 and S21 corre- 
sponding to a control command received through the 
control bus 3E, and supplies the control signals S20 and 
S21 to the matrix switcher block 41 and the format con- 

35 verting block 42 so as to control the operations thereof. 
[0075] The matrix switcher block 41 has a plurality of 
input lines and a plurality of output lines arranged in a 
matrix shape. The input lines are connected to input ter- 
minals IN1 to IN11. The output lines are connected to 

40 output terminals OUT1 to OUT13. The matrix switcher 
block 41 connects an input line and an output line at a 
cross point P (denoted by X) where the input line and 
the output line intersect. Thus, in the matrix switcher 
block 41 , when an input line and an output line are con- 

45 necled at a desired cross point corresponding to the 
control signal S20 received from the controlling circuit 
40, a desired signal that is input to an input terminal IN1 
to IN1 1 can be output to a desired output terminal OUT1 
to OUTl 1 . In the following description, a cross point that 

50 connects IN7 and OUT9 is denoted by "P79". A cross 
point that connects IN10 and OUT4 is denoted by 
"PI 04". 

[0076] In the matrix switcher portion 3B, video/audio 
signals that are read from the individual devices of the 
55 daily server 6, the VTR 7, and the local storage 8 are 
input to the input terminals INI to IN8. (In the example 
shown in Fig. 5, the video/audio signals S7, SB, S10, 
and S13A to S1 3E are input to the input terminals IN1 to 
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INS. Thus, the input terminals INS to IN8 are blank ter- 
minals.) Video signals S31 and S32 that have been 
processed by the image processing portion 3C are input 
to the input terminals IN9 and IN10, respectively. An 
audio signal S33 that has been processed by the audio 5 
processing portion 3D is input to the input terminal 
IN11. 

[0077] In the matrix switcher portion 3 B. the output ter- 
minal OUT1 is assigned as a terminal for outputting the 
video/audio signal S15 to the local storage 8. The out- 
put terminal OUT2 is assigned as a terminal for output- 
ting the video/audio signal S1 1 to the VTR 7. The output 
terminal OUT3 is assigned as a terminal for outputting 
the video/audio signal S1 6 to the on-air buffer 9. The 
output terminals OUT1 to OUT3 are assigned as termi- 
nals for outputting programs. The output terminal OUT4 
is assigned as a preview terminal for outputting the 
video signal Si 9 to the preview monitor 13. The output 
terminal OUTS is assigned as a capture output terminal 
for outputting the video signal S2 to the computer 2. The 
output terminals OUT6 to OUT10 are assigned as ter- 
minals for outputting video/audio signals S23 to S27 to 
the image processing portion 3C. The output terminals 
OUT1 1 to OUT13 are assigned as terminals for output- 
ting video/audio signals S28 to S30 to the audio 
processing portion 3D. 

[0078] The format converting block 42 is a circuit block 
that converts a signal that is output to the output termi- 
nals OUT1 to OUTS into an SDI format signal corre- 
sponding to the control signal S21 received from the 
controlling circuit 40. The format converting block 42 
comprises output processors 43, an audio combiner 44, 
an output processor 45, and an output processor 46. 
The output processor 43 converts the format of a signal 
that is output to the output terminals OUT1 to OUT3. 
The output processor 45 converts the format ol a signal 
that is output to the output terminal OUT4. The output 
processor 46 converts the format of a signal that is out- 
put to the output terminal OUTS, 
[0079] When a video signal that has been processed 
by the image processing portion 3C (namely, the video 
signal S31 or S2 that is input to the input terminal IN9 or 
IN 10) is output, the output processor 43 converts the 
video signal S31 or S32 into an SDI format video signal. 
When the embedded audio signal S33 that has been 
processed by the audio processing portion 3D is output 
(namely, the audio signal S33 that is input to the input 
terminal IN1 1 is output), the audio combiner 44 super- 
imposes the SDI format video signal that has been out- 
put from the output processor 43 with the embedded 
audio signal S33. Thus, the video signal S31 or S32 
processed by the image processing portion 3C and the 
audio signal S33 processed by the audio processing 
portion 3D are supplied as SDI format signals to the 
local storage 8, the VTR 7, and the on-air buffer 9. The 
embedded audio signal is digital audio data transmitted 
with a packet in an SDI format auxiliary data area. 
[0080] When video/audio signals that are input to the 



input terminals IN1 to IN8 are output to the output termi- 
nals OUT1 to OUT3, since these signals are output as 
SDI format signals, the output processor 43 and the 
audio combiner 44 directly output the input video/audio 
signals to the output terminals OUT1 to OUT3 without 
performing any process. 

[0081] When the video signal S31 or S32 that has 
been processed by the image processing portion 3C is 
output to the output terminal OUT4 or OUT5, the output 
processors 45 and 46 convert the video signal S31 or 
S32 into an SDI format video signal. Thus, the video sig- 
nal processed by the image processing portion 3C is 
supplied as an SDI format signal to the preview monitor 
13 and the computer 2. When the video/audio signals 
that are input to the input terminals INI to IN8 are output 
to the output terminal OUT4 and OUT5, the output proc- 
essors 45 and 46 directly output the video/audio signals 
to the output terminals OUT4 and OUT5 without per- 
forming any process. 

[0082] Next with reference to Fig. 6, the image 
processing portion 3C will be described. As shown in 
Fg. 6, the image processing portion 3C mainly com- 
prises a controlling circuit 50, a demultiplexer block 51, 
a switcher block 52, a special effect block 53, and a 
mixer block 54. The controlling circuit 50 controls the 
entire portions of the image processing portion 3C. The 
controlling circuit 50 generates control signals S40, 

541, S42, and S43 corresponding to a control com- 
mand received through the control bus 3E. The control- 
ling circuit 50 supplies the control signals S40, S41, 

542, and 43 to the demultiplexer 51 , the switcher block 
52, the special effect block 53, and the mixer block 54 so 
as to control the operations thereof. Thus, the image 
processing portion 3C performs an image process for 
the video signals (S23 to S27) received from the matrix 
switcher portion 3B. The image process is for example 
an animation effect process and a transition effect proc- 
ess. The animation effect process is a special effect 
process added to a source video signal or an effect 
insertion process for inserting a special effect video sig- 
nal into a background video signal. The transition effect 
process is for example an effect process for switching a 
background video signal to a foreground video signal. 
[0083] The demultiplexer block 51 is a block that 
extracts a video signal or a key signal from the SDI for- 
mat video/audio signals S23 to S27. The demultiplexer 
51 is composed of five demultiplexer circuits 51 A to 51 E 
that extract signals from the input vide/audio signals 
S23 to S27. The demultiplexer circuit 51 A is a circuit 
that extracts a key signal from a payload portion of each 
packet that composes the video/audio signal S23 corre- 
sponding to a synchronous signal and header informa- 
tion placed at the beginning of the key signal. The 
demultiplexer circuit 51 B is a circuit that extracts a video 
signal from a payload portion of each packet that com- 
poses the video/audio signal S24 corresponding to a 
synchronous signal and header information placed at 
the beginning of the video signal. Likewise, the demulti- 
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plexer circuit 51 C extracts a key signal from the 
video/audio signal S25. The demultiplexer circuit 51 D 
extracts a video signal from the video/audio signal S26. 
The demultiplexer circuit 51 E extracts a video signal 
from the video/audio signal S27. 
[0084] The switcher block 52 is a block that performs 
a transition effect process for the extracted key signal 
and video signal. The switcher block 52 comprises wipe 
signal generators 52A and 52B, key signal processing 
circuits 52C and 52 D, and video signal processing cir- 
cuits 52E and 52F. The wipe signal generator 52A gen- 
erates a wipe signal corresponding to a transition effect 
process designated by the editing operator correspond- 
ing to the control signal S41 received from the control- 
ling circuit 50 and supplies the wipe signal to the key 
signal processing circuit 52C and the video signal 
processing circuit 52E. The key signal processing circuit 
52C converts a key signal supplied from the demulti- 
plexer circuit 51 A corresponding to the wipe signal (or 
newly generates a desired key signal corresponding to 
the supplied wipe signal). The key signal processing cir- 
cuit 52C supplies the resultant key signal to the mixer 
block 54 (that will be described later). The video signal 
processing circuit 52 E converts a video signal received 
from the demultiplexer circuit 51 B corresponding to the 
received wipe signal and supplies the resultant video 
signal to the mixer block 54. 

[0085] Likewise, the wipe signal generator 52B gener- 
ates a wipe signal corresponding to a transition effect 
process designated by the editing operator correspond- 
ing to the control signal S41 received from the control- 
ling circuit 50 and supplies the wipe signal to the key 
signal processing circuit 52 D and the video signal 
processing circuit 52F. The key signal processing circuit 
52D converts a key signal received from the demulti- 
plexer circuit 51 C corresponding to the received wipe 
signal (or newly generates a desired key signal corre- 
sponding to the received wipe signal ) and supplies the 
resultant key signal to the special effect block 53 (that 
will be described later). The video signal processing cir- 
cuit 52F converts a video signal received from the 
demultiplexer circuit 51 D corresponding to the received 
wipe signal and supplies the resultant video signal to 
the special effect block 53. 

[0086] The special effect block 53 is a block that three- 
dimensionally converts a key signal received from the 
key signal processing circuit 52D and a video signal 
received from the video signal processing circuit 52F 
into a three-dimensional image corresponding to the 
control signal S42 received from the controlling circuit 
50. The special effect block 53 comprises a three- 
dimensional address generating circuit 53. frame mem- 
ories 53 B and 53C, and interpolating circuits 53 D and 
53E. The three-dimensional address generating circuit 
53A generates a conversion address for a three-dimen- 
sional video converting process designated by the edit- 
ing operator corresponding to the control signal S42 
and supplies the generated conversion address to the 



frame memories 53B and 53C and the interpolating cir- 
cuits 53 D and 53 E. 

[0087] The frame memory 53B successively stores 
the key signal received from the key signal processing 

s circuit 52D to the memory area and reads the key signal 
from the memory area corresponding to the conversion 
address so as to perform the three -dimensionalry con- 
verting process for the key signal. The frame memory 
53 B supplies the resultant key signal to the interpolating 

to circuit 53D. Likewise, the frame memory 53B succes- 
sively stores a video signal received from the video sig- 
nal processing circuit 52F to the memory area and 
reads the video signal from the memory area corre- 
sponding to the conversion address. Thus, the frame 

15 memory 53B three-dimensionally converts the video 
signal and supplies the resultant video signal to the 
interpolating circuit 53E. 

[0088] The interpolating circuit 53D performs an inter- 
polating process for the key signal that has been three- 

20 dimensionally converted. The interpolating circuit 53D 
spatially interpolates pixels of the key signal corre- 
sponding to the conversion address and supplies the 
resultant key signal to the mixer block 54. Likewise, the 
interpolating circuit 53E is a circuit that performs an 

25 interpolating process tor a video signal that has been 
three-dimensionally converted. The interpolating circuit 
53E spatially interpolates pixels of the video signal cor- 
responding to the conversion address and supplies the 
resultant video signal to the mixer block 54 (that will be 

30 described later). 

[0089] The mixer block 54 is a block that combines 
video signals corresponding to a control signal S43. The 
mixer block 54 is composed of two mixing circuits 54A 
and 54B. The mixing circuit 54A combines a video sig- 

35 nal converted by the special effect block 54 and a video 
signal received from the demultiplexer circuit 51 E corre- 
sponding to a key signal received from the special effect 
block 53 and generates the video signal S31 . The mix- 
ing circuit 54B combines a video signal received from 

40 the switcher block 52 and the video signal S31 received 
from the mixing circuit 54A correspond ng to a key sig- 
nal received from the switcher block 52 and generates 
the video signal S32. The video signals S31 and S32 
are supplied to the matrix switcher portion 3B. 

45 [0090] When a transition effect process for switching 
one image to another image is performed, a video sig- 
nal received from the demultiplexer circuit 51 D is sup- 
plied as a background video signal to the mixing circuit 
54B through the mixing circuit 54A. In addition, a video 

so signal received from the video signal processing circuit 
52E is supplied as a foreground video signal to the mix- 
ing circuit 54B. The two video signals are combined cor- 
responding to a key signal received from the key signal 
processing circuit 52C. Thus, the video signal S32 of 

55 which a background video signal is switched to a fore- 
ground video signal is generated. 
[0091] A foreground image is an image displayed 
when a transition effect process is performed. AHerna- 



11 



02/06/2004, EAST Version: 1.4.1 



21 



EP0 911 829 A1 



22 



tivety, a foreground image is an image inserted into a 
background image when an animation effect process is 
performed. The resultant image is filled in an effect pat- 
tern. On the other hand, a background image is an 
image that is erased when a transition effect process is 
performed. Alternatively, a background image is an 
image into which an effect pattern filled with a fore- 
ground image is inserted. 

[0092] When a transition effect process that requires 
an image converting process such as a page turn proc- 
ess is performed, a video signal received from the 
demultiplexer circuit 51 E is supplied as a background 
video signal to the mixing circuit 54A. In addition, a 
video signal received from the video signal processing 
circuit 52F is converted as a foreground video signal by 
the special effect block 53 and then supplied to the mix- 
ing circuit 54A. The two video signals are combined cor- 
responding to a key signal processed by the special 
effect block 53. Thus, the video signal S31 of which a 
background video signal is switched to a foreground 
video signal as with a page turn process is generated. 
[0093] When an animation effect process such as a 
picture-in-picture process is performed, a video signal 
received from the demultiplexer circuit 51 E is supplied 
as a background video signal to the mixing circuit 54A. 
In addition, a video signal received from the video signal 
processing circuit 52F is converted as an insertion 
material by the special effect block 53 and then supplied 
to the mixing circuit 54 A. The two video signals are 
combined corresponding to a key signal processed by 
the special effect block 53. The picture-in-picture video 
signal S31 of which an insertion material is inserted into 
a background video signal is generated. 
[0094] Next, with reference to Fig. 7, the audio 
processing portion 3D will be described. As shown in 
Fig. 7, the audio processing circuit 3D mainly comprises 
a controlling circuit 55, an input signal processing block 
56, an auxiliary input signal processing block 57, a 
mixer block 58, and an output signal processing block 
59. The controlling circuit 55 controls the entire portions 
of the audio processing portion 3D. The controlling cir- 
cuit 55 generates control signals S45, S46, S47, and 
S48 corresponding to a control command received 
through the control bus 3E and supplies the control sig- 
nals S45, S46, S47, and S48 to the input signal 
processing block 56, the auxiliary input signal process- 
ing block 57, the mixer block 58, and the output signal 
processing block 59 so as to control the operations 
thereof. Thus, the audio processing portion 3D performs 
an audio process for the audio signals (S28 to S30] 
received from the matrix switcher portion 3B. In this 
example, the audio process is a level adjusting process 
of an audio signal and a combining process of audio sig- 
nals. 

[0095] The input signal processing portion 56 extracts 
an audio signal from the parallel SDI format video/audio 
signals S28 to S30, converts the extracted audio signal 
into a DSP format audio signal (so that the resultant 



audio signal can be processed by the signal processing 
portion (DSP portion)), and outputs the resultant signal. 
The input signal processing block 56 has separators 
56A to 55C as signal separating circuits. The separators 

s 56A to 56C extract DSP format audio signals from the 
parallel SDI format video/audio signals S28 to $30. In 
other words, the separators 56A to 56C extract embed- 
ded audio signals from the video/audio signals S28 to 
S30 and supply the resultant serial audio signals to the 

w mixer block 58. 

[0096] The auxiliary input signal processing block 57 
is a block that converts an external AES/EBU (Audio 
Engineering Society/European Broadcasting Union) for- 
mat audio signal into a DSP format audio signal. The 

15 auxiliary input signal processing block 57 has sampling 
rate converters 57A to 57D and decoders 57E to 57H. 
The sampling rate converters 57A to 57D convert data 
rates of input signals. The decoders 57E to 57 H are for- 
mat converting circuits. The sampling rate converters 

20 57A to 57D convert the sampling rates of AES/EBU for- 
mat audio signals into a predetermined sampling rate of 
the audio processing portion 3D. The resultant audio 
signals are supplied to the decoders 57E to 57H. The 
decoders 57E to 57H are circuits that convert the input 

25 AES/EBU format audio signals into DSP format audio 
signals and supply the resultant audio signals to the 
mixer block 58. 

[0097] The mixer block 58 is a block that adjusts the 
levels of audio signals and combines audio signals. The 

so mixer block 58 comprises gain setting circuit 58A to 
58N, adding circuits 580 and 58P, and a meter data 
generating circuit 58Q. The meter data generating cir- 
cuit 58Q supplies the signal levels of the gain setting cir- 
cuits 58A to 58N to the dedicated controller 5. Audio 

3$ signals received from the input signal processing block 
56 and audio signals received from the auxiliary input 
signal processing block 57 are separated into right 
channel signal components and left channel signal 
components. The separated right channel signal com- 

40 ponents and the separated left channel signal compo- 
nents are supplied to the gain setting circuits 58A to 
58G and the gain setting circuits 58H to 58N, respec- 
tively. The resistance values of the gain setting circuits 
58A to 580 and 58H to 58N are varied corresponding to 

45 the operations of the audio faders of the GUI displayed 
on the monitor 2B of the computer 2 or the operations of 
the audio faders disposed in the dedicated controller 5. 
With the gain setting circuits 58A to 58G and 58H to 
58N, the levels of input audio signals are adjusted as 

so designated by the editing operator. 

[0098] Audio signals whose levels have been adjusted 
by the gain setting circuits 58A to 58G are supplied to 
the adding circuit 580. An output signal of the adding 
circuit 580 is supplied to the output signal processing 

55 block 59. Likewise, audio signals whose levels have 
been adjusted by the gain setting circuits 58H to 58N 
are supplied to the adding circuit 58P. An output signal 
of the adding circuit 58P is supplied to the output signal 
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processing block 59. The meter data generating circuit 
58Q converts the signal levels into data so thai a digital 
meter of a panel of the dedicated controller 5 is directly 
controlled. The converted data is supplied to the dedi- 
cated controller 5. $ 
[0099] The output signal processing block 59 is a 
Mock that converts DSP format audio signals into SDI 
format parallel embedded audio signals. The output sig- 
nal processing block 59 has an embedded circuit 59A 
and encoders 59B and 59C. The embedded circuit 59A to 
is a signal combining circuit The encoders 59B and 
59C are format converting circuits. The embedded cir- 
cuit 59A is a circuit that converts the format of the input 
signal so that the audio signal is superimposed with an 
SDI format video signal by the combiner 44 of the matrix is 
switcher portion 36. In reality, the embedded circuit 59A 
combines serial audio signals received from the adding 
circuit 560 and 58P and converts the resultant signals 
into a parallel embedded audio signal. The resultant 
embedded audio signal S33 is supplied to the combiner 20 
44 of the matrix switcher portion 3B. 
[0100] The encoder 59B is a circuit that converts a 
DSP format audio signal into an AES/EBU format audio 
signal. In reality, the encoder 59B converts an audio sig- 
nal received from the adding circuit 580 into the zs 
AES/EBU format audio signal $17 and supplies the 
audio signal S17 to the speaker 11 (see Fig. 1). Like- 
wise, the encoder 59C is a circuit that converts a DSP 
format audio signal into an AES/EBU format audio sig- 
nal. In reality, the encoder 59C converts an audio signal 30 
received from the adding circuit 58P into the AES/EBU 
format audio signal Si 8 and supplies the audio signal 
S18 to the speaker 12 (see Fig. 1). 

1 -4. Structure of Local Storage 3s 

[01 01 ] Next, the local storage 8 that is a data storing 
means connected to the editing processing unit 3 will be 
described. As shown in Fig. 8. the local storage 8 com- 
prises a data input/output block 60, a system controlling 40 
block 61, a disk array block 62, and a disk array block 
63. The data input/output block 60 is an input/output 
interface. The system controlling block 61 controls the 
entire portions of the local storage 8. The disk array 
block 62 stores video data. The disk array block 63 *s 
stores audio data. In Fig. 8. for simplicity, only input/out- 
put block and disk array block for one channel are 
shown. In reality, input/output blocks and disk array 
blocks tor five channels are disposed. 
[0102] The data input/output block 60 has one input so 
channel and two output channels. The data input/output 
block 60 performs a predetermined process for the 
video/audio signal S15 received from the editing 
processing unit 3 corresponding to a control signal S60 
received from the system controlling block 61. In addi- 55 
tion, the data input/output block 60 performs a process 
for data read from the disk array blocks 62 and 63 and 
outputs the resultant data as the audio signals Si 3A to 



S13E. 

[01 03] In reality, the video/audio signal S1 5 received 
from the editing processing circuit 3 is supplied to an 
encoder 60 A. The encoder 60A extracts a video signal 
S61 and an audio signal S62 from the SDI format 
video/audio signal S15 and supplies the video signal 

561 to a video compressing circuit 60 B and the audio 
signal S62 to an audio compressing circuit 60J. The 
video compressing circuit 60B compresses the video 
signal S61 with a compression ratio of 1/10 correspond- 
ing to the MPEG standard and stores the compressed 
video data to a buffer memory 60C. Likewise, the audio 
compressing circuit 60J compresses the audio signal 

562 corresponding to a predetermined audio com- 
pressing method and stores the compressed audio data 
to a buffer memory 60 K. The video data and the audio 
data that have been stored in the buffer memories 60C 
and 60K are successively read under the control of the 
system controlling block 61, respectively. The video 
data and the audio data are recorded to the video data 
disk array block 62 and the audio disk array block 63, 
respectively. 

[01 04] On the other hand, video data that has been 
read as the first channel video data is successively 
stored to a buffer memory 60F under the control of the 
system controlling block 60F. Likewise, audio data that 
has been read as the first channel audio data from the 
disk array block 63 is successively stored to a buffer 
memory 60M under the control of the system controlling 
block 61 . A first video decompressing circuit 60E reads 
video data that has been compressed with a compres- 
sion ratio of 1/10 corresponding to the MPEG standard 
from the buffer memory 60 F, decompresses the video 
data, and supplies the resultant data as video data S63 
to a first decoder 60 D. Likewise, a first audio decom- 
pressing circuit 60L reads compressed audio data from 
a buffer memory 60M, decompresses the compressed 
audio data, and supplies the resultant audio data as 
audio data S64 to the first decoder 60D. The first 
decoder SOD superimposes the audio data S64 with the 
video data S63 corresponding to the SDI format. Thus, 
the first channel video data read from the disk array 
block 62 and the first channel audio data read from the 
disk array block 63 are output as the SDI format 
video/audio signal S13A. 

[01 05] Likewise, video data read as the second chan- 
nel video data from the disk array block 62 is succes- 
sively stored to a buffer memory 601 under the control of 
the system controlling block 61. In addition, audio data 
read as the second channel audio data from the disk 
array block 63 is successively stored to a buffer memory 
60P under the control of the system control block 61 . A 
second video decompressing circuit 60H reads video 
data compressed with a compression ratio of 1/10 cor- 
responding to the MPEG standard from the buffer mem- 
ory 60I, decompresses the compressed video data, and 
supplies the decompressed video data as video data 
S65 to a second decoder 60G. Likewise, a second 
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audio decompressing circuit 60N reads compressed 
audio data from a buffer memory 60 P, decompresses 
the compressed audio data, and supplies the decom- 
pressed audio data as audio data S66 to the second 
decoder 60G. The second decoder 60G superimposes 
the audio data S66 with the video data S65 in the SDI 
format. Thus, the second channel video data read from 
the disk array block 62 and the second channel audio 
data read from the disk array block 63 are output as the 
SDI format video/audio signal S1 4. 
[01 06] The system controlling block 61 is a block that 
controls the entire portions of the local storage B. The 
system controlling block 61 comprises a CPU 61 A, 
DMA controllers (Direct Memory Access Controllers) 
61B and 61C, SCSI protocol controllers 61D and 61E, 
and an input interface 61 F for inputting the control signal 
S12. The CPU 61 A is a controlling circuit for the system 
controlling block 61 . The CPU 61 A receives the control 
signal S12 corresponding to the RS-422 communication 
protocol from the editing processing unit 3 through the 
input interface 61 F and controls the operations of the 
DMA controllers 61 B and 61C and the SCSI protocol 
controllers 61 D and 61 E corresponding to a control 
command represented by the control signal S12. In 
addition, the CPU 61 A generates the control signal S60 
and supplies the control signal S60 to the data 
input/output block 60 so as to control the operation 
thereof. 

[0107] In addition, the CPU 61 A manages record 
addresses of the disk array blocks 62 and 63 along with 
time codes of data recorded therein so as to easily 
search record addresses of data corresponding to the 
time codes. In reality, an internal memory of the CPU 
61 A stores a video data table that correlates record 
addresses of frames of video data recorded in the disk 
array block 62 and all time codes of the frames. Like- 
wise, the internal memory of the CPU 61 A stores an 
audio data table correlates record addresses of frames 
of audio data recorded in the disk array block 63 and all 
time codes of the frames. Thus, when a time code is 
designated, a record address can be easily searched 
from a relevant table. Thus, video data and audio data 
can be quickly reproduced. 

[01 08] In record mode, the video data DMA controller 
61 B reads video data from the buffer memory 60C of 
the data input/output block 60. In reproduction mode, 
the video data DMA controller 61 B writes video data to 
the buffer memories 60F and 601 of the data input/out- 
put block 60. In record mode, the video data SCSI pro- 
tocol controller 61 D converts a command received from 
the CPU 61 A, a frame of video data received from the 
DMA controller 61B, and a time code added to the 
frame of the video data into SCSI formal data S67, sup- 
plies the data S67 to the disk array block 62, and causes 
the disk array block 62 to record the video data. In 
reproduction mode, the SCSI protocol controller 61 D 
receives the SCSI format video data S67 from the disk 
array block 62. converts the video data S67 into the 



original format data, and supplies the resultant video 
data to the DMA controller 61 B. 
[01 09] Likewise, in record mode, the audio data DMA 
controller 61 C reads audio data from the buffer memory 

s 60 K of the data input/output block 60 corresponding to a 
command received from the CPU 61. In reproduction 
mode, the DMA controller 61 C writes audio data to the 
buffer memories 60M and 60P of the data input/output 
block 60. In record mode, the audio data SCSI protocol 

w controller 61 E converts a command received from the 
CPU 61 A, a frame of audio data received from the DMA 
controller 61 C, and a time code added to the frame into 
SCSI format data S68 and supplies the data S68 to the 
audio data disk array bock 63 so as to cause the disk 

15 array block 63 to record the audio data. In reproduction 
mode, the SCSI protocol controller 61 E receives the 
SCSI format audio data S68 from the disk array block 
63, converts the audio data S68 into the original format 
audio data, and supplies the resultant audio data to the 

20 DMA controller 61 C. 

[0110] The video data disk array block 62 and the 
audio data disk array block 63 are disc array units that 
have a plurality of hard disks. The disk array blocks 62 
and 63 operate the hard disks in parallel so as to record 

25 video data and audio data. The disk array blocks 62 and 
63 redundantly record data. Thus, even if any hard disk 
gets defective, data recorded thereon can be restored 
(this operation is referred to as restoring operation). A 
disk array unit that has such a restoring function is 

30 referred to as Redundant Array of Inexpensive Disks 
(RAID). 

[0111] Next, with reference to the accompanying 
drawings, the disk array blocks 62 and 63 will be 
described in reality. Since the structure of the disk array 
35 block 62 is the same as the structure of the disk array 
block 63, for simplicity, only the disk array block 62 will 
be described. As shown in Fig. 9, the disk array block 62 
mainly comprises a buffer memory 62 A, a disk array 
controller 62 B, a data multiplexer 62C, a parity calculat- 
es ing circuit 62D, a plurality of SCSI protocol controllers 
62E to 621, and a plurality of hard disks 62J to 62N. 
[01 1 2] The buffer memory 62 A is a memory that tem- 
porarily stores data. The buffer memory 62A succes- 
sively receives the SCSI format data S67 from the 
45 system controlling block 61 shown in Fig. 8, and stores 
the data S67. In reproduction mode, the buffer memory 
62A temporarily stores data received from the data mul- 
tiplexer 62C (that will be described later). 
[0113] The disk array controller 62B is a circuit that 
so controls the operations of the entire portions of the disk 
array block 62 (for example, a recording operation and a 
reproducing operation of the disk array block 62). The 
disk array controller 62B receives data corresponding to 
a control command thai has been received from the 
55 system controlling block 61 from the buffer memory 62A 
through the command data bus 61 and supplies the 
command data corresponding to the control command 
to the data multiplexer 62C, the SCSI protocol control- 
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lers 62E to 62I, and the hard disks 62J to 62N through 
the command data bus 62 P so as to control the opera- 
tions thereof. 

[01 1 4} tn record mode, the data multiplexer 62 reads 
data to be recorded such as video data, supplies the 
data to the hard disks 62J to 62M through the SCSI pro- 
tocol controllers 62E to 62H, and informs the parity cal- 
culating circuit 62D of the contents of data supplied to 
the hard disks 62J to 62M. In reproduction mode, the 
data multiplexer 62C combines data reproduced from 
the hard disks 62J to 62M and supplies the combined 
data to the buffer memory 62A When data cannot be 
reproduced from the hard disks 62J to 62M due to a 
defect thereof, the data is reproduced by a restoring 
operation corresponding to parity data received from 
the parity calculating circuit 62 D. 
[0115] In record mode, the parity calculating circuit 
62P calculates parity data of data corresponding to the 
contents of the data supplied by the data multiplexer 
62C and supplies the parity data to the hard disk 62N 
through the SCSI protocol controller 62 1. In reproduction 
mode, if data on the hard cfisks 62J to 62M cannot be 
reproduced, the parity calculating circuit 62P supplies 
the parity data reproduced from the hard disk 62N to the 
data multiplexer 62C. 

[0116] in record mode, the SCSI protocol controllers 
62E to 62I convert video/audio data received from the 
data multiplexer 62C or parity data received from the 
parity calculating circuit 62P into data corresponding to 
the record format of the hard disks 62J to 62N, and sup- 
ply the resultant data to the hard disks 62J to 62N. In 
reproduction mode, the SCSI protocol controllers 62E to 
62 1 convert data reproduced from the hard disks 62 J to 
62N into SCSI format data and supply the resultant data 
to the data multiplexer 62C or the parity calculating cir- 
cuit 62P. 

[01 1 7] When the SCSI protocol controllers 62E to 62I 
access the hard disks 62J to 62 N and cannot reproduce 
data therefrom due to a defect thereof, the SCSI proto- 
col controllers 62E to 62 1 supplies the detected results 
to the disk array controller 62 B so as to restore data. 
[0118] The hard disks 62J to 62N are data storing 
means that distributive! y and parallel record data such 
as video data. In this example, the four hard disks 62 J to 
62M distributive^ store data. However, the number of 
hard disks is not limited to four. In recoding mode, the 
hard disks 62J to 62M successively record data 
received from the SCSI protocol controllers 62 E to 62H 
to predetermined record areas. In reproduction mode, 
the hard disks 62J to 62M successively read data and 
supply the data to the SCSI protocol controllers 62E to 
62 H. Since the plurality of hard disks 62J to 62 M are 
disposed and data is distributive^ recorded thereto, the 
disk array block 62 securely records a large amount of 
data such as video data 

[01 1 9] The hard disk 62N is a data storing means that 
stores parity data calculated corresponding to 
video/audio data. In record mode, the hard disk 62 N 



successively records parity data received from the SCSI 
protocol controller 62 1 to a desired record area. In repro- 
duction mode, parity data is successively read from the 
hard disk 62N and supplied to the SCSI protocol con- 

s troll er 62 1. Thus, since parity data calculated corre- 
sponding to video/audio data is recorded to the hard 
disk 62N other than the hard disks 62J to 62M that 
record video/audio data, even if video/audio data cannot 
be reproduced from the hard disks 62J to 62M due to a 

w defect thereof, the video/audio data can be restored cor- 
responding to the parity data. 
[01 20] Next, the theory of data restoring operation will 
be described. In the following description, it is assumed 
that video/audio data supplied to the hard disk 62J by 

15 the multiplexer 62C is denoted by DO, that video/audio 
data supplied to the hard disk 62K by the multiplexer 
62C is denoted by D1 , that video/audio data supplied to 
the hard disk 62L by the multiplexer 62C is denoted by 
D2, and that video/audio data supplied to the hard disk 

20 62M by the multiplexer 62C is denoted by D3, and that 
parity data calculated by the parity calculating circuit 
62P is denoted by PD. 

[01 21 ] The parity calculating circuit 62P has a logical 
calculating means 70 shown in Rg. 10A. The logical cal- 

25 culating means 70 calculates parity data. Trie logical 
calculating means 70 adds the video/audio data DO 
supplied to the hard disk 62J, the video/audio data D1 
supplied to the hard disk 62K, the video/audio data D2 
supplied to the hard disk 62L, and tie video/audio data 

30 D3 supplied to the hard disk 62M. When the added 
result is an even value, the logical calculating means 70 
outputs parity data PD whose value is "1". When the 
added result is an odd value, the logical calculating 
means 70 outputs parity data PD whose value is "0". 

35 When the added result is "0", the logical calculating 
means 70 treats the value of the added result as an 
even value and thereby outputs parity data PD whose 
value isT. 

[01 22] In reality, as shown in Fig. 10B, when all values 

40 of the video/audio data DO to D3 are "0", since the 
added result becomes "0", the logical calculating means 
70 outputs parity data PD whose value is "1". When the 
values of the video/audio data DO to D2 are "0" and the 
value of the video/audio data D3 is "1", since the added 

45 result is "1", the logical calculating means 70 outputs 
parity data PD whose value is "0". Likewise, for other 
data combinations, parity data PD is output correspond- 
ing to a table shown in Rg. 10B. The calculated parity 
data PD is recorded to the hard disk 62N through the 

so SCSI protocol controller 62I as described above. 

[0123] In reproduction mode, if the video/audio data 
D2 cannot be reproduced from the hard disk 62L due to 
a defect thereof, the disk array controller 62B receives a 
detected result that represents a disable reproduction 

55 from the SCSI protocol controller 62G and causes the 
data multiplexer 62 C to restore video/audio data with 
parity data. Thus, the data multiplexer 62C supplies the 
video/audio data DO reproduced from the hard disk 62J, 
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the video/audio data D1 reproduced from the hard disk 
62K, the video/audio data D3 reproduced from the hard 
disk 62M. and the parity data PD reproduced from the 
hard disk 62N to the logical calculating means 62C. 
Thus, the logical calculating means 62C performs cal- 
culations so as to restore the video/audio data D2. As 
with the logical calculating means 70 that calculates the 
parity data PD, the logical calculating means 71 adds 
the input video/audio data DO, D1 , and D3, and the par- 
ity data PD. When the added result is an even value, the 
logical calculating means 71 outputs restored data D2 
whose value "1 ". When the added result is an odd value, 
the logical calculating means 71 outputs restored data 
D2 whose value is "0". 

[0124] In reality, as shown in Fig. 1 1 A, when the val- 
ues of the video/audio data DO, D1, and D3 are all "0" 
and the value of the parity data PD is "1", since the 
added result is T. the logical calculating means 71 out- 
puts the restored data D2 whose value is "0". When the 
values of the video/audio data DO, D1, and the parity 
data PD are all "0" and the value o1 the video/audio data 
D3 is "1 since the added result is "1 the logical calcu- 
lating means 71 outputs the restored data (D2) whose 
value is "0". Likewise, for other data combinations, the 
restored video/audio data (D2) is output corresponding 
to a table shown in Fig. 1 1 B. As is clear from Figs. 1 1 B 
and 10B, the video/audio data D2 that cannot be repro- 
duced due to a defect of the hard disk 62L can be accu- 
rately restored. 

[01 25] Thus, in record mode, the disk array block 62 
calculates the parity data PD corresponding to the 
video/audio data DO to D3 and records the parity data 
PD to the hard disk 62N. Thus, in reproduction mode, 
even if the video/audio data DO, D1, D2, or D3 cannot 
be reproduced due to a defect of the hard cfisk 62 J, 62 K, 
62L, or 62M, the video/audio data DO, D1 , D2, or D3 can 
be securely restored corresponding to the parity data 
PD. 

2. Structure of Graphical User Interface 

2-1. Structure of Viewer Window 

[0126] In the editing apparatus 1 according to the 
embodiment, the computer 2 reads the editing applica- 
tion software from the hard disk HDD disposed therein, 
causes the editing application software to get started, 
and causes the editing graphical user interface 90 as 
shown in Fig. 12 to be displayed on the monitor 2B. 
[0127] The graphical user interface 90 that performs 
the editing process is composed of three windows that 
are a viewer window 92, a log window 93, and a pro- 
gram window 94. With the three windows, the editing 
operator performs an editing process. 
[0128] On the viewer window 92, while viewing a video 
image reproduced from a selected source device, the 
editing operator sets an in-point and an out-point for an 
edit material reproduced from the selected source 



device. 

[01 29] On the log window 93. the editing operator reg- 
isters a clip card (stamp picture) that represents an 
event generated with an in-point and an out-point he or 

s she has set. 

[0130] On the program window 94, the editing opera- 
tor arranges an event with an in-point and an out-point 
he or she has set on a time line so as to produce a 
desired program. 

w [01 31 ] As a rough editing method, the editing operator 
sets an in-point and an out-point on the viewer window 

92 so as to generate an event The editing operator 
places the generated event as a clip card on the log win- 
dow 93. By repeating such an operation, clip cards that 

15 represent events are displayed on the log window 93. 
[0132] Next, the editing operator drags and drops 
desired events from those registered on the log window 

93 and arranges the desired events on a time line 95 of 
the program window 94 so as to produce a program. In 

20 addition , the editing operator can set a video effect such 
as an animation effect or a transition effect to the events 
arranged on the time line 95. 

2-2. Structure of Viewer Window 

25 

[0133] The viewer window 92 is a window on which 
the editing operator selects a source device and while 
viewing a video image reproduced from the selected 
source device, sets an in-point and an out-point for an 

so edit material reproduced form the source device. 

[0134] As shown in Fig. 13, the viewer window 92 
comprises a viewer 106, a device controlling portion 95, 
a mark-in button 1 15, an in-point image displaying por- 
tion 1 10, a mark-out button 1 16, and an out-point image 

35 displaying portion 112. The viewer 106 allows the edit- 
ing operator to view a video image reproduced from a 
source device. The device controlling portion 95 allows 
the editing operator to control the selected source 
device. The mark-in button 1 15 allows the editing oper- 

40 ator to set an in-point for a material displayed on the 
viewer window 92. The in-point image displaying portion 
1 10 displays a stamp image at the in-point that the edit- 
ing operator has clicked the mark-in button 115. The 
mark-out button 116 allows the editing operator to set 

45 an out-point for a material displayed on the viewer win- 
dow 92. The out-point image displaying portion 1 12 dis- 
plays a stamp image at the out-point that the editing 
operator has clicked the mark-out button 116. 
[0135] The viewer window 92 further comprises an in- 

so point time code display column 1 1 1, an out-point time 
code display column 113, and a DUR display column 
1 14. The in-point time code display column 1 1 1 displays 
a time code of a stamp image displayed on the in-point 
image displaying portion 110 (namely, a time code of an 

55 in-point of a material). The out-point time code display 
column 113 displays a time code of a stamp image dis- 
played on the out-point image displaying portion 
(namely, a time code at an out-point of a material). The 
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DUR display column 114 is a column that displays the 
duration of an event generated with an in-point and an 
out-point {namely, a time code calculated correspond- 
ing to a time code at an in-point and a time code at an 
out-point). 

[0136] The viewer window 92 further comprises 
source selection buttons 102 (102 A to 102E) that allow 
the editing operator to select a source device from the 
daily server 6, the VTR 7, the local storage 8, the auxil- 
iary input portion AUX, and the internal input INT. When 
the editing operator clicks a source selecting button, a 
relevant source device that is the daily server 6, the 
VTR 7, the local storage 8, the auxiliary input portion 
AUX, or the internal input I NT is selected. 
[01 37] The auxiliary input portion AUX has a plurality 
of sources. The name of the input portion that has been 
selected from the auxiliary input portions (AUX1 to 
AUXn) is displayed on the source selection button 1 02D. 
[0138] The device controlling portion 95 has a slider 
portion 120 and a jog shuttle portion 121. On the slider 
portion 120, A slider 120B represents the current posi- 
tion of a file that is being reproduced in the range of a 
duration displaying portion 120A that represents the 
length of an event By sliding the slider 120B to any 
position of the duration displaying portion 120A with the 
mouse 2D, the editing operator can search any position 
of the fa a. When the editing operator clicks an arrow 
mark button 120C or 120D, the file is moved by one 
frame in the backward direction or forward direction, 
respectively. 

[01 39] The jog shuttle portion 1 2 1 has a reproduction 
button 1 19A, a still button 1 19B, a shuttle button 121 A, 
and buttons 121 B and 121 C. With the reproduction but- 
ton 11 9A, the editing operator can designate a normal 
speed (x1) reproduction mode. With the still button 
119B, the editing operator can designate a still repro- 
duction mode. With the shuttle button 121 A, the editing 
operator can designate a shuttle reproduction mode. 
With the buttons 121 B and 121C, the editing operator 
can vary the search speed of the device in the range 
from -50 times speed to +50 times speed. 
[0140] The viewer window 92 further comprises a 
material name column 107, a time code display column 
108, and a status column 109. The material name col- 
umn 107 displays a selected edit material name. The 
time code display column 108 displays a time code of a 
frame of video data displayed on the viewer 108. The 
status column 109 displays the status of the viewer win- 
dow 92. 

[0141] When the ecfiting operator clicks the time code 
display column 108, the time code display column 108 
enters an input mode. When the editing operator inputs 
a time code of a desired position ol a material to the 
time code display column 108 and clicks an enter key, 
the desired position of the material can be searched 
corresponding to the time code. 
[0142] When the status column 109 displays "OPEN", 
with the device controlling portion 95, the editing opera- 



tor can control the selected device. 
[0143] When the eolting operator inputs a reproduc- 
tion speed value in the status column 109 with ten keys, 
the device operates in the reproduction mode at the 
s designated reproduction speed. When the editing oper- 
ator clicks the mark-in button 1 15 at a desired position 
of a material that is being reproduced, the in-point is set 
to the clicked position. In addition, the relevant stamp 
image and the relevant time code are obtained and dis- 
10 played on the in-point image displaying portion 1 1 0 and 
the in-point time code display column 111, respectively. 
When the editing operator clicks the mark out-point 1 1 6 
at a desired position of the selected materia), the out- 
point is set to the clicked position. At this point, the rele- 
ts vant stamp image and the relevant time code are dis- 
played on the out-point image displaying portion 112 
and the out-point time code display column 1 1 3, respec- 
tively. 

[01 44] In addition, when the editing operator clicks the 

20 in-point time code display column 1 1 , it enters a time 
code input mode. When the editing operator inputs a 
desired time code value in the in-point time code display 
column 1 1 1 with the ten keys, an image of material data 
corresponding to the input time code is read as an in- 

25 point image and displayed on the in-point image dis- 
playing portion 110. Likewise, when the editing operator 
clicks the out-point time code display column 113, it 
enters a time code input mode. At this point, when the 
editing operator inputs a desired time code value in the 

30 out-point time code display column 113 with the ten 
keys, an image of material data corresponding to the 
input time code is read as an cut-point image and dis- 
played on the out-point image displaying portion 112. 
[01 45] The viewer window 92 further comprises a pre- 

35 view button 117, an ADD button 122A, a log button 
1 22B, and a time line button 122C. With the preview but- 
ton 117, the editing operator can view an edit material 
that is set with an in-point and an out-point before the 
edit material is registered as an event. With the ADD 

40 button 1 22 A, the editing operator can register a material 
that is set with an in-point and an out-point as an event 
on the viewer window 92. With the log button 122B, the 
editing operator can select a log mode for registering an 
event as a clip card on the log window 93. With the time 

45 line button 122C, the editing operator can select a time 
line mode for registering an event to the time line 95. 

2-3. Structure of Log Window 

so [0146] The log window 93 is a database window on 
which the editing operator can store an event registered 
on the viewer window 92 as a clip card 1 79. 
[0147] The log window 93 comprises a clip card Dis- 
playing area, a direct entry button 180, a scene change 

55 button 1 78A, a recall button 1 78C, a sort button 1 78D, a 
delete button 178E, and a download button 178B. The 
dip card displaying area displays a plurality of clip 
cards. 
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[0148] The direct entry button 178 is a button with 
which the editing operator can designate a direct entry 
mode for automatically arranging clip cards 179 dis- 
played on the log window on the time lina In the direct 
entry mode, when the editing operator just clicks a clip s 
card 179 displayed on the log window 93 without drag- 
ging and dropping it, the clip card 1 79 is arranged on the 
time line. The direct entry mode will be described later. 
[01 49] The scene change button 1 78C is a button with 
which the editing operator can assign successive click 
names to events displayed as clip cards 1 79. When the 
editing operator clicks the scene change button 178C, a 
scene name assignment dialog is opened. The scene 
name assigning method will be described later. 
[0150] The recall button 1 78C is a button with which 
the editing operator can search a clip card 179 corre- 
sponding to a click name or the like. When the editing 
operator clicks the sort button 178D, clip cards 179 are 
arranged in the descending order or ascending order. 
When the editing operator clicks the delete button 178E, 
a clip card 179 displayed on the log window 93 is 
deleted. 

[0151] "Trie download button 178B is a button with 
which the editing operator can download a selected clip 
card 179 to the local storage 8. 
[0152] There are three display formats for clip cards 
179 displayed on the log window 93 as shown in Figs. 
15Ato15C. 

[01 53] In the first clip card display format shown in Fig. 
15 A, a clip name, a stamp picture at an in-point, and a 
duration of an event are displayed. In the second clip 
card display format shown in Fig. 15B, a clip name, an 
event duration, a time code at an in-point, a time code at 
an out-point, a stamp picture at an in-point, and a stamp 
picture at an out-point are displayed. In the third clip 
card display format shown in Fig. 15C, a clip name, an 
event duration, a stamp picture at an in-point, and a text 
display column that displays a text of information of an 
event are displayed. 

[0154] When the editing operator selects a desired 
format from the three clip card display formats and 
stores an event as a clip card on the log window 93, the 
clip card is displayed in the selected clip card display 
format. 

2-4. Structure of Program Window 

[01 55] The program window 94 is a window on which 
the editing operator can arrange a material that is set 
with an in-point and an out-point on the viewer window 
92 or a clip card 179 displayed on the log window 93 on 
the time line as an event so as to create a program list 
(ED). 

[01 56] As shown in Figs. 1 6 and 1 7, the program win- 
dow has a time line 95 composed of a plurality of lines 
on which video data and audio data can be placed. The 
time line 95 is composed of a base video line 132A, a 
base audio line 132B. a sub audio line 1 34, an effect line 



135, an overlay line 136, a DSKIine 137, and voice over 
lines 1 38A and 138B. 

[01 57] The base video line 1 32A is a line on which the 
editing operator can place base video data. The base 
audio line 132B is a line on which the editing operator 
can place base audio data corresponding to base video 
data. The base video line 132A and the base audio line 
132B are always linked and their materials are the 
same. 

[01 58] The overlay line 1 36 is a line on which the edit- 
ing operator can set an animation effect process for 
combining two images (in reality, a video image is over- 
laid on a base video image). The sub audio line 134 is a 
line on which the editing operator can designate audio 
data corresponding to overlay video data placed on the 
overlay line 136. The overlay line 136 is always linked 
with the sub audio fine 138B and their materials are the 
same. 

[01 59] The effect line 1 35 is a line on which the editing 
operator can set a video effect. The detail of the use ol 
the effect line 135 will be described later. 
[01 60] The DSK line 1 37 is a line on which the editing 
operator can set a downstream key for combining a title 
and a subtitle. 

[0161] The voice over lines 138A and 138B are lines 
on which the editing operator can combine base audio 
data and a voice of an announcer. 
[01 62] Each event and each effect placed on the time 
line 95 are displayed in different colors. For example, a 
video event is displayed in blue. An audio event is dis- 
played in yellow. An effect event is displayed in pink. A 
DSK event is displayed in green. 
[0163] The time line 95 also has a now line 139 that 
represents a current time or a current position on the 
time line. In a preview mode in which the editing opera- 
tor can preview an event placed on the time line 95, the 
now fine 139 moves on the time line rightward corre- 
sponding to a video frame displayed on the viewer win- 
dow 92. 

[0164] The now line 139 is always displayed on the 
time line 95. In normal state, the now line 139 is dis- 
played in gray. In preview mode or reproduction mode, 
the now line 139 is displaced in red. Since the color of 
tiie now line 139 is changed from gray to red in preview 
mode or reproduction mode, the editing operator can 
easily know whether or not an image clip at a time code 
position on the now line 139 is displayed on the viewer 
window 92. 

[0165] As shown in Fig. 16, the editing operator can 
easily place the now line 139 at a desired position on 
the time line 95 with an input tool 140 displayed at an 
upper portion of the time line 95. The input tool 140 dis- 
played on the program window 94 comprises a head 
button 141, a tail button 142, a previous button 143, a 
next button 144, and a slider 146. With the head button 

141, the editing operator can move the now line 139 at 
the beginning of the time line 95. With the tail button 

1 42, the editing operator can move the now line 1 39 just 
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after the last event on the time Dne 95. With the previous 
button 143, the editing operator can move the now line 
139 to an event just before the current event. With the 
next button 144. the editing operator can move the now 
line 1 39 to an event just after the current event With the 
slider 146. the editing operator can move the now line 
1 39 to a predetermined position on the time line 95. 
[01 66] The time line 95 also has a count time display 
column 152 that displays the current position of the now 
line 139 on the time line 95. 

{0167] Above the time line 95, a scale line 147 that 
represents scale gradations corresponding to time 
codes is disposed. The scale gradations of the scale 
line 1 47 can be freely varied corresponding to the length 
of an event placed on the time line 95 and the length of 
a program produced on the time line 95. 
[0168J As shown in Fig. 17, the program window 94 
has a zoom out button 150 and a zoom in button 151 
that are GUI toots and with which the editing operator 
can adjust the duration of the time line 95 and the dura- 
tion of one graduation of the scale line 145. With the 
zoom out button 150, the editing operator can increase 
the duration of the time line displayed on the program 
window 94. With the zoom in button 151. the editing 
operator can decrease the duration of the time line dis- 
played on the program window 94. 
[01 69] The program window 94 also has a ripple but- 
ton 154, a manual location button 155, a trim button 
156. a match cut button 157, a delete button 158, and a 
video effect button 159 as input tools. 
[01 70] When the editing operator places a new event 
in the middle of events arranged on the base line, with 
the ripple button 154, he or she can designate a re- 
arrangement process for placing the event as an inser- 
tion event on the base line and for moving down the 
other events on the base line. When the editing operator 
deletes or moves an event from the base line, with the 
ripple button 154, he or she can designate the re- 
arrangement process for moving up the other events on 
the base fine. 

[0171} When the editing operator sets an animation 
effect, with the manual location button 155, he or she 
can set the location of the effect with the mouse 2D in 
event preview mode or record mode. 
[0172] With the trim button 156. the editing operator 
can designate a trim to an event on the time line 95 so 
as to display the background of the event on the monitor 
along with the boundary thereof. With the match cut but- 
ton 157, the editing operator can separate an event into 
two portions at the position of the now line 139. 
[01 73] With the delete button 1 58, the editing operator 
can delete an event. With the video effect button 159, 
the editing operator can open a dialog for allowing the 
editing operator can set an effect at a change point of an 
image or set an effect to an image. 
[0174] The program window 94 also has an audio fade 
button 160, a DSK button 161, and a mix down button 
162. With the audio fade button 160, the editing opera- 



tor can set a fade in effect or a fade out effect to an 
audio event placed on the sub audio line 134 or the 
voice over line 138. With the DSK button 161. the edit- 
ing operator can open a dialog for setting a DSK. With 
s the mix down button 1 62, the editing operator can open 
a dialog for routing audio events on the time line to four 
channel outputs. 

2-5. Device Icon 

10 

[0175] In the editing apparatus according to the 
embodiment, a device icon 1 65 that represents a mate- 
rial and an event to be edited are supplied from what 
source device is displayed on the viewer window 92, the 

15 log window 93, and the program window 94. 

[0176] The device icon 165 is one of five types of 
device icons as shown in Figs. 18A to 18E. When a 
source device of a material to be edited is the daily 
server 6, a server icon 165A is displayed. When a 

20 source device of a material to be edited is the local stor- 
age 8, a local storage icon 1656 is displayed. When a 
source device of a material to be edited is the VTR 7, a 
VTR icon 165C is displayed. When a source device of a 
material to be edited is the auxiliary input portion AUX, 

25 an AUX icon 165D is displayed. When a source device 
of a material to be edited is a signal generating unit of 
the editing apparatus, an INT icon 126 is displayed. 
[01 77] On the viewer window 92, as shown in Fig. 13, 
the device icon 165 is displayed at an upper portion of 

30 the viewer 1 06. The device icon 1 65 represents that an 
image displayed on the viewer 106 is supplied from 
what source device. In other words, since the device 
icon 165 is displayed on the viewer window 92 along 
with an event image, the editing operator can easily 

35 know that an image displayed on the viewer window 92 
is supplied from what source device. 
[01 78] As shown in Fig. 18, the device icon 1 65 is cfis* 
played for each clip card 179 on the log window 93 so 
that an event corresponding to the clip card 1 79 is pro- 

40 duced by what source device. In other words, since the 
device icon 165 is displayed for each clip card 179, the 
editing operator can easily know an event correspond- 
ing to each clip card 179 is produced by what source 
device. 

45 [0179] As shown in Fig. 16, the device icon 165 is dis- 
played for each event on the program window 94 so that 
each event is produced by what source device. Since 
the device icon 165 is displayed for each event on the 
time line, the editing operator can easily know that each 

so event is produced from an image of what source device. 
[0180] When the editing operator produces an edit 
program, he or she should know the source device of 
each event due to the following reason. The local stor- 
age 8 in the editing apparatus according to the embodi- 

55 ment uses a random access type record medium. In 
addition, the local storage 8 can reproduce video data 
and audio data on multiple channels on real time basis, 
the local storage 8 can perform an effect setting process 
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and a program producing process without any restric- 
tion. 

[0181] However, as with the VTR 7 that is a record 
medium that cannot be randomly accessed, it requires 
tape rewinding time to cue up. Thus, such a record s 
medium has several restrictions to perform the effect 
setting process and the program producing process. 
Consequently, a program of which two or more events 
produced from materials on a tape of the VTR 7 are 
closely arranged on the time line cannot be produced. 10 
Likewise, a program of which two or more events pro- 
duced from materials on a tape of the VTR 7 are 
arranged at the same position on the base video line 
and the overlay video line cannot be produced. 
[0182] Although the effect setting process and the pro- is 
gram producing process for a material produced from 
the server are lesser restricted than those of the VTR, 
since the access performance of the server is inferior to 
that of the local storage 8 and the server is disposed 
apart from the editing processing unit, a video signal is so 
received with a delay. Thus, when several effects are 
set, they have restrictions. 

[0183] Thus, when the editing operator produces a 
program, he or she should consider individual events 
are produced by what source devices. 25 
[01 84] Since a device icon is added to each event, the 
editing operator can easily know by what source device 
the even is produced. Thus, when the editing operator 
sets an effect to an event, he or she can easily know the 
source device of the event is the VTR 7, the daily server 30 
6, or the local storage 8. For example, when a source 
device of an event to which an effect is added is the VTR 
7 and a source device o1 an adjacent event on the time 
line is also the VTR 7, the editing operator can cause 
the editing apparatus to download one of the events 35 
from the VTR 7 to the local storage 8. In other words, 
the editing operator can more securely perform the edit- 
ing operation for materials. 



3. File Manager 



40 



[0185] In the editing apparatus according to the 
embodiment, various types of data such as a material 
downloaded to the local storage 8, a final video pro- 
gram, a program list and a log clip stored in a hard disk 45 
HDD of the computer 2 are managed by a file manager. 
In other words, a registered event is managed as one 
file by the file manager. 

[0186] The file manager manages individual files in 
designated folders. For example, a log file is stored in a so 
log folder. A program list (EDL) file is stored in a pro- 
gram list folder. A material f 9e is stored in a material 
folder. An edited master file for storing data of a final 
video program (edited master) is stored in an edited 
master folder. 55 
[01 87] All files man aged by the file manager have file 
iqfjsrmation assfiowrfln Fig. 19. The filejnformation is 
composed of a file name 33 1 .In eVerifname 3327an in- 



p oint time cxxje_335^an_tooiot-cllp-addFessJ334, an 
oirt-poia44tme-codeJ3£Lan out-point clip address 336, 
a duration 337, file type information 338, file position 
information 339, source device ID information 340, pro- 
duced date and time 341 , yjdep^fligtmentj 
342 , audio-adjustment information 343, taxTdata 3447a 
program list name 345, and so forth. 
[0188] The file name 331 is data that represents that 
the current event is produced from a material with what 
file name. As the file name 331 , a source file name is 
registered. When the source device is the local storage 
8 or the server 6, a source file name is registered. When 
the source device is the VTR 7, a reel name of a tape 
cassette is registered. 

[0189] The event name 332 is a name that the editing 
operator can freely assign. The event name is the same 
as the clip name. A name added to a clip displayed on 
the log window 93 is referred to as clip name. A name 
added to an event displayed on the time line window 95 
is referred to as event name. 
[01 90] The in -point clip address 334 and the out-point 
clip address 336 represent addresses on a hard disk 
HDD of the computer 2 corresponding to an in-point and 
an out-point, respectively. 

[0191] The file type information 338 is information that 
represents whether the current file is a log clip file, a 
program list file, or a final program file (that has been 
registered to the local storage). "Log" represents that 
the current file is a log clip. "EDL" represents that the 
current file is a program list. "Material" represents that 
the current file is a material downloaded to the local 
storage. "Master" represents a final program recorded 
to the local storage. 

[0192] The file position information 339 is data that 
represents whether the current file is a data file 
recorded on a hard disk HDD of the computer 2 or a 
material file stored in the local storage 8. "C" represents 
a data file stored in the computer. "L" represents a 
material lile stored in the local storage. 
[0193] The source device information is information 
that represents a material represented by the file infor- 
mation is recorded in what source device. *S" repre- 
sents that the source device is the server 6. "L" 
represents that the source device is the local storage. 
"V" represents that the source device is the VTR 7. "A" 
represents that the source device is an AUX (auxiliary) 
material. T represents an internal material. 

4. Operation of Editing Process 

4-1. Event Producing Process 

[01 94] With reference to a flow chart shown in Fig. 20, 
the event producing process that is the first process of 
the editing process will be described. In the following 
description, "the operation of the editing operator" rep- 
resents a clipping operation, a dragging operation, and 
a dropping operation of a pointing device such as the 
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mouse 2D at a particular portion of a graphic image dis- 
played on the monitor 2B or direct operations of the key- 
board 2c, the mouse 2D, the dedicated controllers 4 and 
5, and so forth. 

[0195J At step SP301 . the CPU 21 of the computer 1 
selects a source device to be controlled corresponding 
to the operation of the editing operator. In reality, when 
the editing operator clicks one of the source selection 
buttons 102A to 102E as a GUI image on the viewer 
window 92 displayed on the monitor 2B, the CPU 21 
decides a source device corresponding to the clicked 
button. For example, when the editing operator clicks 
the source selection button 102 A, the CPU 21 deter- 
mines that the daily server 6 is selected as a source 
device. When the editing operator clicks the source 
selection button 102, the CPU 21 determines that the 
VTR 7 is selected as a source device. When the editing 
operator clicks the source selection button 102C, the 
CPU 21 determines that the local storage 8 is selected 
as a source device. 

[0196] AT step SP302, the CPU 21 searches a mate- 
rial file registered to the source device selected at step 
SP301 corresponding to the operation of the editing 
operator. In reality, a material searching dialog 300 as 
shown in Fig. 21 is displayed on the monitor 2B of the 
computer 1. The dialog 300 has input items that are a 
produced date and time input column 301, a file name 
input column 302, a file type input column 303, an audio 
mode selection column 304, a program name input col- 
umn 305, and a search start button 306. For example, 
when the editing operator inputs a key word "FIRE" in 
the file name input column 302, only files with a f3e 
name containing characters "FIRE" can be searched. 
When the editing operator inputs desired data in each 
column of the dialog 300, search conditions are set. 
Thereafter, when the editing operator clicks the search 
start button 306, the CPU 21 executes a searching 
process for searching files registered in the source 
device corresponding to the conditions that are set on 
the dialog 300. 

[0197] The CPU 21 references file information stored 
in the RAM 21 B and searches files corresponding to the 
conditions that are set on the dialog 300. The CPU 21 
causes the searched result as a file list 310 shown in 
Fig. 22 to be displayed. 

[0198] At step SP303, the CPU 21 selects a desired 
file from the file list as the searched result at step SP302 
corresponding to the operation of the editing operator. 
In reality, when the editing operator clicks a desired file 
name from the file list 310, the CPU 21 selects the file 
designated by the editing operator. 
[0199] At step SP304, the CPU 21 controls the 
selected source device and the editing apparatus 3 so 
as to reproduce video data and audio data from the 
selected file, display the reproduced video data on the 
viewer window 92, and output the reproduced audio 
data to the speakers 1 1 and 1 2. Next the case that a file 
recorded in the daily server 6 is reproduced will be 



described as an example. 

[0200] First of all, the CPU 21 supplies a control signal 
to the daily server 6 through the LAN 1 0 so as to repro- 
duce the field selected at step SP303 from the daily 

5 server 6. The daily server 6 supplies video data and 
audio data contained in the selected file as the SDI for- 
mat digital signal S7 to the editing processing unit 3 cor- 
responding to the control signal. The supplied digital 
signal S7 is input to the input terminal INI of the matrix 

w switcher portion 3B of the editing processing unit 3. 
[0201] The CPU 21 controls the matrix switcher por- 
tion 3B through the system controlling portion 3 A of the 
editing processing unit 3 so as to cause a cross point 
P1 9 that connects the input terminal IN1 and the output 

15 terminal OUT9 to be active. Thus, the SDI format digital 
signal S7 supplied to the input terminal IN1 is output as 
the SDI format digital video signal S26 from the output 
terminal OUT9 and then supplied to the image process- 
ing portion 3C. 

so [0202] The SDI format digital video signal S26 that is 
output from the output terminal OUT9 is supplied to the 
digital multiplexer 51 D of the image processing portion 
3C. The demultiplexer 51 D extracts a digital video signal 
from a payload portion of the SDI format data. The 

2$ extracted digital video signal is output as the output 
video signal S31 through the switcher block 52, the spe- 
cial effect block 53, and the mixer block 54. 
[0203] The digital video signal S31 that is output from 
the image processing portion 3C is supplied to the input 

30 terminal I N9 of the matrix switcher portion 3B. The CPU 
21 controls the matrix switcher portion 3B through the 
system controlling portion 3A of the editing processing 
portion 3 so as to cause a cross point P95 that connects 
the input terminal IN9 and the output terminal OUTS to 

35 be active. Thus, the digital video signal S31 supplied to 
the input terminal IN9 is output as the digital video sig- 
nal S2 from the output terminal OUT5 to the computer 2 
through the output processor 46. 
[0204] The digital video signal S2 that is output from 

40 the editing processing unit 3 is supplied to the video 
processor 22 of the computer 2 and displayed on the 
viewer window 92 of the computer monitor 2B through 
the display controller 23. 

[0205] On the other hand, the CPU 21 controls the 
45 matrix switcher portion 3B through the system control- 
ling portion 3 A of the editing processing unit 3 so as to 
supply the SDI format digital signal S7 from the input 
terminal IN1 to the audio processing portion 3D. In other 
words, the CPU 2 controls the matrix switcher 3B 
so through the system controlling portion 3A of the editing 
processing unit 3 so as to cause a cross point P 1 1 1 that 
connects the input terminal IN1 and the output terminal 
OUT1 1 to be active. Thus, the SDI format digital signal 
S7 supplied to the input terminal IN1 is output as the 
55 digital output signal S28 from both the output terminal 
OUT9 and the output terminal 1 1 to the audio process- 
ing portion 3D. 

[0206] A payload portion of the SDI format digital out- 
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put signal S28 is superimposed with video data. An aux- 
iliary data portion is superimposed with audio data. 
Thus, the separator 56A of the audio processing portion 
3D separates only audio data from the SDI format digital 
signal S28. The CPU 21 controls the audio processing s 
portion 3D through the system controlling portion 3A of 
the editing processing portion 3 so as to supply the sep- 
arated audio signal S48 as the output audio signals Si 7 
and 318 to the speakers 11 and 12 through the mixer 
block 57. w 
[0207] At step SP305. the CPU 21 of the computer 
adjusts video data and audio data reproduced from the 
selected source device corresponding to the operation 
of the editing operator. In reality, when the editing oper- 
ator clicks a video adjust key 167A on the viewer win- 15 
dow 92, the CPU 21 of the computer 2 displays a video 
level setting dialog 170 shown in Fig. 23 on the monitor 
2B. The editing operator can move a slider portion 170 
with the mouse 2D so as to set desired levels of lumi- 
nance, chroma, and so forth. 20 
[0208] The CPU 21 of the computer 2 stores each 
level that is set as video adjustment information of file 
information on the video level setting dialog 1 70 through 
the system controlling portion 3A. In addition, the CPU 
21 controls the video signal processing circuits 52E and 25 
52F of the image processing portion 3C so that the lev- 
els of the luminance and chroma of video data repro- 
duced from the selected source device match the levels 
of the luminance and the chroma that are set on the 
video level setting dialog 170. 30 
[0209] The video level adjusting process is a process 
performed only when the editing operator clicks the 
video adjust key 167 A When the video level adjusting 
process is not performed, the video signal is adjusted 
with predetermined default values of the reference lumi- 35 
nance level and the reference chroma level. 
[0210] On the other hand, when the editing operator 
clicks the audio adjust key 167A on the viewer window 
92, the CPU 21 of the computer 2 displays an 
audio/video level setting dialog 1 72 shown in Fig. 24 on 40 
the monitor 2B. The editing operator can move a slider 
1 73A and a fader 174A with the mouse 2D so as to set 
desired audio input/output levels. 
[0211] The CPU 21 of the computer 2 stores the audio 
levels that are set on the audio/video level setting dialog 45 
as audio adjustment information of file information 
through the system controlling portion 3A. In addition, 
the CPU 21 controls the mixer block 57 of the audio 
processing portion 3D so that the input/output levels of 
the audio data reproduced from the selected source so 
device become input/output levels of audio data that are 
set on the audio level setting dialog 172. 
[0212] The above-described audio level adjusting 
process is a process performed only when the editing 
operator clicks the audio adjust key 167B. When such ss 
an audio level adjusting process is not performed, the 
audio signal is adjusted with default values that are pre- 
set as reference input/output levels of audio data. 



[0213] At step SP306, the CPU 21 searches a video 
material recorded in the selected source file corre- 
sponding to the operation of the editing operator. In real- 
ity, when the editing operator operates the device 
controlling portion 96 of the viewer window 92, the CPU 
21 of the computer 2 controls the reproducing operation 
of the selected source device corresponding to the 
operation of the editing operator. Thus, video data is 
displayed at the speed that is set by the editing operator 
on the viewer 106 of the viewer window 92. 
[0214] At step SP307, the CPU 21 sets an in-pointand 
an out-point corresponding to the operation of the edit- 
ing operator. In reality, in the case that a video image of 
the selected file is displayed as a moving picture on the 
viewer 106 in the searching process at step SP306, 
when the editing operator searches a desired video 
frame, the desired video frame is displayed on the 
viewer 106 of the viewer window 92. At this point, when 
the editing operator clicks the mark-in button 1 15 on the 
viewer window 92, the in -point is set. When the editing 
operator clicks the mark-in button 115, the CPU 21 dis- 
plays video data on the viewer 106 as a clip picture 
(stamp picture) on the in-point image displaying portion 
1 10. In addition, the CPU 21 recognizes a time code 
added to the video frame with the in-point as a time 
code at the in-point. 

[021 5] After setting the in-point, when the editing oper- 
ator searches a desired video frame as with step 
SP306, the desired video frame is displayed on the 
viewer 106 of the viewer window 92. At the time, when 
the editing operator clicks the mark-out button 116, an 
out-point is set. When the editing operator clicks the 
mark-out button 1 16, the CPU 21 displays video data on 
the viewer 106 as a dip picture (stamp picture) on the 
out-point image displaying portion 112. In addition, the 
CPU 21 recognizes a time code added to the video 
frame with the out-point as a time code at the out-point. 
[0216] When the out-point is set the CPU 21 calcu- 
lates the duration between the in-point and the out-point 
corresponding to the time code at the in-point and the 
time code at the out-point and displays the calculated 
duration on the DUR display column 114 of the viewer 
window 92. 

[021 7] At step SP308, the CPU 21 performs a preview 
process in the duration between the in-point and the 
out-point that are set at step SP307 corresponding to 
the operation of the editing operator. In reality, when the 
editing operator clicks the preview button 117 on the 
preview window 92, the CPU 21 controls the relevant 
source device (the daily server 6, the local storage 8, or 
the VTR 7) through the system controlling portion 3A of 
the editing controlling unit 3 so as to reproduce video 
frames from a point several seconds prior to the in-point 
to the out-point. 

[0218] The preview process performed in the editing 
system according to the present invention is a process 
performed assuming that an event produced in the proc- 
ess at step SP307 is registered to the position of the 
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now line 139. In the preview process, data is repro- 
duced from a point several seconds prior to the in-poirrt 
(for example, five seconds prior to the in -point), not from 
the in-point. 

[0219] In other words, in the preview process, an s 
event is virtually registered on the time line. The event is 
reproduced several seconds prior to the in-poirrt Thus, 
before an event is actually registered on the time line, 
the editing operator can virtually know the connection 
between a new event and the preceding event. 10 
[0220] After previewing a material, if the editing oper- 
ator does not like the material and the in-point and the 
out-points thereof, he or she can repeat the process 
from step SP301 or SP306. 

[0221 ] The process at step SP308 is not a mandatory is 
process. Instead, the process at step SP380 is per- 
formed only when the editing operator clicks the preview 
button 117. 

[0222] At step SP309, the CPU 21 of the computer 2 
determines whether or not a process for downloading a 20 
material stored in the daily server 6 or the VTR 7 to the 
local storage 8 is designated corresponding to the oper- 
ation of the editing operator. In reality, when the editing 
operator dicks the download button 123 A on the viewer 
window 92, the CPU 21 determines that the download 25 
process is designated. The download process is a proc- 
ess performed only when the daily server 6 or the VTR 
7 is designated as a source device at step SP301. 
When the editing operator designates the download 
process, the CPU 21 opens a download process setting so 
dialog as shown in Fig. 25. Thereafter, the flow 
advances to step SP310. On the other hand, when the 
editing operator does not designate the download proc- 
ess, the flow advances to sep SP312. 
[0223] At step SP310, the CPU 21 starts the down- 3s 
load process corresponding to the operation of the edit- 
ing operator. In reality, before the CPU 21 starts the 
download process, the editing operator inputs data nec- 
essary for the download process on the download proc- 
ess setting dialog 320. A file name input portion 321 is 40 
a setting column on which the ed ting operator assigns 
a new file name to a file that is downloaded to the local 
storage. A start time code setting portion 322 is a set- 
ting column on which the editing operator sets a start 
time code of a file thai is downloaded to the local stor- 45 
age. A transfer speed setting column 323 is a setting 
column on which the editing operator sets a transfer 
speed of a file transferred from a selected source device 
to the local storage. 

[0224] When the editing operator inputs necessary so 
data on the download process setting dialog 320 and 
clicks the execute button 324, the CPU 21 controls the 
source device and the editing controlling unit 3 so as to 
download video data in the range from the in-point to 
the out-point of the designated file to the local storage 8. ss 
Next, the operations ol the CPU 21 of the computer 2 
and the editing controlling unit 3 in the case that video 
data and audio data in the range from an in-point to an 



out-point of a file recorded in the daily server 6 are 
downloaded to the local storage 8 will be descrfoed. 
[0225] First of all, the daily server 6 starts reproducing 
video data and audio data from the in-point of the desig- 
nated file and supplies the reproduced video signal and 
audio signal as the SD1 format digital signal S7 to the 
editing processing unit 3. The supplied digital signal S7 
is input to the input terminal IN1 of the matrix switcher 
portion 3B of the editing processing unit 3. 
[0226] Since the digital signal S7 reproduced from the 
daily server 6 is downloaded to the local storage 8, the 
CPU 21 controls the matrix switcher portion 3B through 
the system controlling portion 3A of the editing process- 
ing unit 3 so as to cause a cross point P 11 that connects 
the input terminal IN1 and the output terminal OUT1 to 
be active. Thus, the SDI format digital signal S7 sup- 
plied to the input terminal INI is output as the SDI for- 
mat digital signal Si 5 to the output terminal OUT1 
through the output processor 43. 
[0227] The local storage 8 records the digital signal 
S15 received from the editing processing unit 3 to a 
proper record medium corresponding to RAID algo- 
rithm. Thus, video/audio data recorded to the daily 
server 6 is downloaded to the local storage 8. 
[0228] In the download process, to display a video sig- 
nal downloaded to the local storage on the viewer win- 
dow 92, the CPU 21 causes the cross point P19 of the 
matrix switcher portion 3B to be active through the sys- 
tem controlling portion 3A of the editing processing unit 
3 so that the SDI format digital signal S7 supplied to the 
input terminal IN1 is output to the output terminal 9. 
Thus, the SDI format digital signal S7 supplied to the 
input terminal INI is downloaded to the local storage 
through the output terminal S15. In addition, the SDI for- 
mat digital signal S7 is supplied as the SDI format digital 
video signal S26 to the image processing portion 3C 
through the output terminal OUT9. 
[0229] The SDI format digital video signal that is out- 
put from the output terminal OUT9 is supplied as the 
output video signal S31 to the input terminal IN9 of the 
matrix switcher portion 3B through the image process- 
ing portion 3C. The CPU 21 controls the matrix switcher 
portion 3B through the system controlling portion 3A of 
the editing processing unit 3 so as to cause the cross 
point P95 that connects the input terminal IN9 and the 
output terminal OUT5 to be active. Thus, the digital 
video signal S31 supplied to the input terminal IN9 is 
output as the digital video signal S2 from the output ter- 
minal OUT5 to the computer 2 through the output proc- 
essor 46. 

[0230] The digital video signal S2 thai is output from 
the editing processing unit 3 is supplied to the video 
processor 22 of the computer 2 and displayed on the 
viewer window 92 of the computer monitor 2B through 
the display controller 23. 

[0231 ] In other words, video data reproduced from the 
daily server 6 is downloaded to the local storage 8. In 
addition, the video data is displayed on the viewer win- 
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dow 92 of the computer 2. In the editing apparatus 
according to the embodiment a process for download* 
ing an edit material to the local storage 8 and displaying 
it on the viewer window 92 is referred to as "background 
download process". 

[0232] At step SP31 1 , the CPU 21 controls the editing 
processing unit 3 so as to perform a background down- 
load process corresponding to the operation of the edit- 
ing operator. When the editing operator clicks a cancel 
button 325 on the download setting dialog 320 in the 
download process, the CPU 21 switches the download 
process from a foreground process to a background 
process. In reality, when the editing operator clicks the 
cancel button 325 on the download setting dialog 320, 
the CPU 21 causes the cross point P11 that connects 
the input terminal IN1 to which digital data is supplied 
and the output terminal OUT1 from which digital data is 
downloaded to be active. However, the CPU 21 controls 
the matrix switcher 3 B so as to cause the cross point 
P19 that connects the input terminal INI and the output 
terminal OLTT9 from which digital data is output to the 
image processing portion 3D to be inactive. 
[0233] Thus, the digital signal S7 reproduced from the 
daily server is continuously downloaded to the local 
storage 8. However, the digital signal S7 is not supplied 
to the image processing portion 3C and the computer 2. 
In other words, from the standpoint of the editing opera- 
tor who operates the computer 2, the download process 
is performed as a background process. 
[0234] In the process at step SP3 1 1 , when the CPU 
21 causes the editing processing unit 3 to download that 
a digital signal to the local storage, the download proc- 
ess is performed as a background process. In addition, 
the editing process for the next material is performed at 
step SP301. 

[0235] When the editing operator does not designate 
the background download process at step SP311, the 
background download process is performed until the 
download process is completed. 
[0236] Next, the normal editing process of which the 
download process is not designated at step SP309 will 
be described. At step SP312, the normal editing proc- 
ess is performed. 

[0237] At step SP312, the CPU 21 performs a scene 
name assigning process corresponding to the operation 
of the editing operator. In reality, when the editing oper- 
ator clicks the scene change button 178A on the view 
window 92, the flow advances to step SP313. At step 
SP313, the CPU 21 performs the scene name assigning 
process. When the editing operator does not dick the 
scene change button 178 A, the flow advances to step 
SP314. At step SP314, the CPU 21 assigns a clip name 
and an event name with an existing scene name. 
[0238] Next, the scene name assigning process at 
step SP313 will be described. 
[0239] The CPU 21 opens a scene name input dialog 
180 as shown in Fig. 26A on the monitor 2B. When the 
editing operator clicks a pull-down button 182 that 



shows a scene name list 183 on the dialog 180, the 
CPU 21 displays a scene name list 183 as shown in Fig. 
26B on the monitor 2B. The scene name list is a list of 
scene names used and registered by the editing opera- 

s tor in the preceding editing operation and is data stored 
as a history list in the RAM 21 B. 
[0240] When the editing operator selects a scene 
name from the list 183 displayed on the monitor 2B, the 
CPU 21 registers the selected scene name as a scene 

10 name used in a dip producing process and an event 
producing process that win be described later. 
[0241 ] The editing operator can directly input a scene 
name to a scene name input column 181 with the key- 
board 2C without the use of the pull-down button 1 82. In 

is this case, the CPU 21 registers the input scene name as 
a scene name used in the clip producing process and 
the event producing process. 
[0242] Next, the necessity of the scene name updat- 
ing function in the editing apparatus according to the 

20 embodiment will be described. 

[0243] In the clip producing process and the event pro- 
ducing process, a clip name and an event name are 
assigned with a scene name. In reality, a clip name and 
an event name are assigned with a "scene name" and a 

25 "serial number". In other words, at step SP313, assum- 
ing that the scene name is changed to "FIRE", in the clip 
producing process, clips with clip names "FIRE001", 
TIRE002", "FIRE003", and so forth are successively 
produced. For example, at step SP313, assuming that 

30 the scene name is changed to "SEA" at step SP313, in 
the clip producing process, clips with clip names 
"SEAOOr, "SEA002", "SEA003", ... are successively 
produced. 

[0244] When the editing operator assigns a proper 
35 scene name corresponding to a change of a scene of a 
material, he or she can categorize clips registered on 
the log window 93 corresponding to individual scene 
names. Thus, even if the editing operator produces sev- 
eral hundred clips, he or she can easily manage them. 
40 In addition, when the editing operator searches clips 
from the local storage 8 at step SP302, he or she can 
easily search only desired clips with the scene name as 
a keyword. 

[0245] At step SP314, the CPU 21 sets an entry mode 
45 corresponding to the operation of the editing operator. 
The entry mode is a mode in which the editing operator 
enters a material with an in- point and an out-point on 
the log window or the time line window. The entry mode 
has two modes thai are a log mode and a time line 
so mode. In the log mode, a material with an in-point and 
an out-point is registered as a clip on the log window. In 
the time line mode, a material with an in-point and an 
out-point is registered as an event on the time line win- 
dow. 

55 [0246] In reality, when the editing operator dicks the 
log button 122b on the viewer window 92, the log mode 
is selected. When the editing operator clicks the time 
line button 122C on the viewer window 92, the time line 
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mode is selected. When the log mode is selected, the 
flow advances to step SP315. When the time line mode 
is selected, the flow advances to step SP316. 
10247] At step SP31 5, the CPU 2 1 registers a material 
with an in-point and an out-point as an event corre- s 
sponcfing to the operation of the editing operator. In real- 
ity, when the editing operator clicks the ADD button 
122A on the viewer window 92, the CPU 21 registers a 
material with an in-point and an out-point as an event. 
At this point, the CPU 21 generates file information that 
represents a registered event as shown in Fig. 19. 
[0248] Since the log mode has been selected at step 
SP314, the CPU 21 displays a stamp picture at an event 
in-point an in-point time code, and a clip name corre- 
sponding to a scene name assigned at step SP313 on 
the log window 93. 

[0249] By repeati ng the processes from step SP306 to 
step SP315, a plurality of events designated by the edit- 
ing operator are registered. In the log mode, a plurality 
of clip cards 179 corresponding to a plurality of events 
can be displayed on the log window 93. 
[0250] At step SP31 6, the CPU 21 registers a material 
with an in-point and an out-point as an event corre- 
sponding to the operation of the editing operator. In real- 
ity, as with the process at step SP315, when the editing 
operator clicks the ADD button 122A on the viewer win- 
dow 92, the CPU 21 registers a material with an in-point 
and an out-point as an event At this point, the CPU 21 
generates file information that represents a registered 
event as shown in Fig. 19. 

[0251 ] Since the time line mode has been selected at 
step SP314, the CPU 21 places a video event on the 
now line 139 of the video line 132 A and an audio event 
to the now line 139 of the base audio line 1 32B. 
[0252] By repeating the processes from step SP306 to 
step SP316, a plurality of events designated by the edit- 
ing operator are registered. On the time line window, the 
editing operator can place a plurality of events at 
desired positions on the base video/base audio line 132 
of the time line 95. 

[0253] An event produced in the log mode is the same 
as an event produced on the time line mode. The differ- 
ence between the log mode and the time line mode is in 
that an event produced is displayed as a clip card on the 
log window 93 or as an went on the time line 95. 

4-2. Program List Producing Process 

[0254] Next, the program list producing process for 
producing a program list with events produced in the 
event producing process at steps SP301 to SP315 will 
be described. 

[0255] Fig. 27 is a flow chart for explaining the opera- 
tion of the program list producing process. Correspond- 
ing to the flow chart shown in Fig. 27, a program list is 
produced with events displayed as clip cards 179 on the 
log window 93. 

[0256] At step SP401, events displayed as the clip 



cards 179 are arranged on the time tine. There are two 
methods for arranging events on the time line. 
[0257] In the first method, the editing operator drags 
and drops a clip card to a desired position on the time 
line 95 with the mouse 2D. In reality, when the editing 
operator clicks a clip card 1 79 displayed on the log win- 
dow 93 with the mouse 2D, the clip card 179 becomes 
active. Thus, the editing operator can drag the clip card 
179. Next, the editing operator drags the clip card 179 
and drops it at a desired position on the time fine 95. 
Thus, a video event corresponding to the clip card 1 79 
is inserted at the dropped position on the base video 
line 132A. In addition, an audio event corresponding to 
the dip card 179 is inserted at the dropped position on 
the base audio line 132B. 

[0258] In the second method, clip cards 1 79 are auto- 
matically arranged on the time line 178B in the direct 
entry mode. When the editing operator clicks the direct 
entry button 180 on the log window 93, the normal 
mode is switched to the direct entry mode. In the direct 
entry mode, when the editing operator clicks a clip card 
179 displayed on the log window 93 rather than drag- 
ging and dropping the clip card 1 79, it is arranged on the 
time line. In reality, in the direct entry mode, when the 
editing operator clicks a clip card 179 on the log window 
93, a video event and an audio event corresponding to 
the clicked clip card 179 are inserted at the position on 
the now line 139 of the time line 95. When the event is 
inserted, the now line 139 is automatically moved to the 
position of the out-point of the newly inserted event. In 
other words, when the editing operator successively 
clicks clip cards 1 79 on the log window 93, the clip cards 
1 79 are successively inserted rightward on the time line 
95. 

[0259] In the direct entry mode, when the editing oper- 
ator clicks a clip card 179 on the log window 93 rather 
than dragging and dropping the clip card 179, it is 
placed on the time line 95. Thus, when the editing oper- 
ator should place many clip cards 179 on the order of 
several tens on the time line, he or she cannot omit the 
dragging and dropping operations for the clip cards 179. 
Consequently, the editing operation can be simplified 
and the editing time can be shortened. 
[0260] At step SP402, the CPU 21 sets a mix down 
process for audio events placed on the time line 95 cor- 
responding to the operation of the editing operator. The 
mix down process is a process for setting output levels 
of four tracks of audio events and routing the four tracks 
to four channels of the final audio outputs (program out). 
[0261 ] When the editing operator clicks the audio mix 
down dialog selection button 1 62 with the tool bar on the 
program window 94, an audio mix down dialog 200 is 
displayed on the graphical user interface 90. 
[0262] The dialog 200 has an output routing portion 
201 , a track fader portion 208, a fader panel assign por- 
tion 207, a fader assign button 202, and an on/off button 
202A. With the output routing portion 201, the editing 
operator can assign four tracks T1 to T4 (or two tracks 
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T1 and T2) of audio events as a base audio (BASE), a 
sub audio (SUB), a voice over 1 (V01), and a voice over 
2 (V02) to channels Ch1 to CM of final audio outputs 
(program out). With the track fader portion 208, the edit- 
ing operator can set audio levels to the four tracks T1 to 
T4 of the individual audio events. With the fader panel 
assign portion 207, the editing operator knows how 
track faders of the dedicated controller 5 are assigned to 
thB four tracks T1 to T4. With the fader assign button 
202, the editing operator can open a setting dialog for 
assigning four fader levers of the dedicated controller 5 
to the individual tracks of the audio lines. With the on/off 
button 202A, the editing operator can turn on/off an 
audio level manual adjustment mode with the four fader 
levers of the dedicated controller 5. 
[0263] When the editing operator clicks a cross point 
button corresponding to the position of a desired output 
channel Ch1 to Ch4 for each track T1 to T4 on the out- 
put routing portion 201, each track can be routed to a 
desired output channel. 

[0264] In the example shown in Fig. 28, when the edit- 
ing operator clicks a cross point button 201 A on track T1 
of an event on the base audio line 132B, the track T1 is 
routed to the output channel Chi . Likewise, the track T2 
is routed to the output channel Ch2, The track T3 is 
routed to the output channel Ch3. The track T4 is routed 
to the output channel Ch4. In addition, this operation 
applies to the sub audio line 134, the voice over 1 line 
138A, and the voice over 2 line 138B. Thus, the tracks 
Tl to T4 of the audio events of the sub audio line 134 
are routed to the output channels Ch1 to Ch4. The 
tracks T1 to T2 of the audio events of the voice over 1 
line 138A are routed to the output channels Ch1 and 
Ch2. The tracks T1 and T2 of the audio events of the 
voice over 2 line 1 38B are routed to the output channels 
Ch3 and Ch4. 

[0265] When the editing operator clicks a manual 
fader button 202 on the mix down setting dialog 200, a 
fader assignment dialog 205 as shown in Fig. 29 is dis- 
played. 

[0266] The dialog 250 has an assignment panel 206. 
On the assignment panel 206, the editing operator can 
assign each of four tracks Tl to T4 (or two tracks T1 and 
T2) of audio events registered to the base audio, sub 
audio, voice over 1, and voice over 2 to any of fader 
levers F1 to F4 of the dedicated controller 5. When the 
editing operator clicks a button corresponding to a 
desired fader lever F1 to F4 for each track T1 to T4 on 
the assignment pane) 206, each track Tl to T4 can be 
assigned to any fader lever F1 to F4. 
[0267] In Fig. 29, when the editing operator clicks but- 
tons 206A and 206B corresponding to the tracks T1 and 
T2 of the base audio, the tracks T1 and T2 of the base 
audio are assigned to the first fader lever F1 . Likewise, 
when the editing operator clicks buttons 206C and 206D 
corresponding to the tracks Tl and T2 of the sub aucfio, 
the tracks T1 and T2 are assigned to the second fader 
lever F2. In addition, when the editing operator clicks 



buttons 206E and 206F. the tracks T1 and T2 of the 
voice over are assigned to the third fader lever F3. 
[0268] To set the audio levels of the tracks T1 to T4 of 
the individual audio lines, the editing operator moves 

s the sliders 208A of the track fader portions 208 with the 
mouse 2D. When the on/off button 202A is turned on, 
the editing operator can manually adjust the audio lev- 
els with the fader levers of the dedicated controller. 
Thus, when the editing operator moves the fader levers 

w F1 to F4, he or she can set desired audio levels of the 
tracks corresponding to the fader levers. At this point, 
when the editing operator operates the fader levers of 
the dedicated controller 5, the sliders 208A of the track 
fader portions 208 on the mix down setting dialog auto- 

15 matically slide corresponding to the operations of the 
fader levers of the dedicated controller 5. 
[0269] In addition, the editing operator can freely 
assign each of the fader levers Fl to F4 of the dedicated 
controller to any of the tracks T1 to T4 of the audio lines 

20 (BASE, SUB, V01, and V02) on the fader assignment 
dialog 205. Thus, when the editing operator edits only 
the base aucfio (BASE), he or she can assign the fader 
levers F1 to F4 to the tracks T1 to T4 of the base audio. 
In other words, the audio lines (BASE, SUB, V01, and 

25 V02) and the tracks T1 to T4 can be freely assigned by 
software, not physically with the fader levers of the ded- 
icated controller 5. Thus, the relation among the audio 
lines, the tracks T1 to T4, and the fader levers ol the 
dedicated controller 5 can be freely changed. 

30 [0270] When the audio mix down process is com- 
pleted at step SP402, the flow advances to step SP403. 
[0271] At step SP403, the CPU 21 opens an effect 
setting dialog 1 90 for setting an effect to an event on the 
time line corresponding to the operation of the editing 

35 operator. In reality, when the editing operator clicks the 
video effect button 159 on the program window 94, the 
CPU 21 opens the effect setting dialog 190 shown in 
Fig. 30. 

[0272] The effect setting dialog 190 has an effect pat- 

40 tern portion 191 , a favorite pattern portion 1 92, a transi- 
tion setting portion 193, a video/audio selecting portion 
195, a modify portion 198, and a key setting portion 
199. The effect pattern portion 191 displays an effect 
pattern that is currently set. The favorite pattern portion 

45 192 displays an effect pattern that is frequently used. 
The transition setting portion 193 allows the editing 
operator to set a transition ol a selected effect. The 
video/audio selecting portion 195 allows the editing 
operator to select an event (video/audio event) to which 

so an effect is set. The modify portion 198 allows the edit- 
ing operator to set parameters for modifying an effect. 
The key setting portion 199 allows the editing operator 
to set parameters for a key signal. 
[0273] At step SP404, the editing operator selects a 

55 video event and an audio event to which an effect is set. 
When the editing operator sets an effect to both a video 
event and an audio event, he or she clicks both "Video" 
and "Audio* buttons 195. When the editing operator sets 
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an effect to either a video event or an audBo event, he or 
she clicks either "Video" button or "Audio" button 195. 
[0274] At step SP405, the editing operator selects a 
desired effect in one of three effect selecting methods 
that follow. s 
[0275] In the first effect selecting method, the editing 
operator directly inputs a pattern number that repre- 
sents an effect so as to set a desired effect. For exam- 
ple, when the editing operator knows the pattern 
number of a desired effect, he or she directly inputs the 
pattern number to the pattern number setting portion 
191 with the keyboard 2C. Thus, the desired effect cor- 
responding to the input pattern number is set. 
[0276] In the second effect selecting method, the edit- 
ing operator selects a desired effect from effect patterns 
that he or she favorably uses [hereinafter, this patterns 
are referred to favorite patterns). In reality, the CPU 21 
always stores effect patterns that the editing operator 
favorably uses and displays icons that represent the 
favorite effect patterns at the favorite pattern displaying 
portion 192 on the effect setting dialog 190. When the 
editing operator clicks a desired effect pattern at the 
favorite pattern displaying portion 192, the desired 
effect is selected. 

[0277] In the third effect selecting method, the editing 
operator selects a desired effect pattern from a list of all 
effect patterns. When the editing operator clicks a pat- 
tern list button 194, all effect patterns are categorized 
and displayed. When the editing operator clicks a 
desired effect pattern from the list, the desired effect is 
selected. 

[0278] When the editing operator selects a desired 
effect in any selecting method, an icon corresponding to 
the selected effect is displayed at the effect pattern por- 
tion 191. Thus, the effect is selected. 
[0279] At step SP406, the editing operator sets a 
desired transition duration for the selected effect. When 
the editing operator sets a transition duration for the 
selected effect he or she inputs a desired transition 
duration of the selected effect to the transition setting 
portion 193 A or selects a desired transition duration 
from icons corresponding to a plurality of transition 
durations at the transition setting portion 193A. 
[0280] At step SP407, the editing operator sets effect 
parameters for the selected effect. In reality, effect 
parameters are for example a parameter with respect to 
an edge of a video switching position, a parameter with 
respect to lighting, a parameter with respect to 
trail/shadow, and a parameter with respect to location of 
an effect. The editing operator can set various parame- 
ters of the selected effect at the modify portion 198 on 
the effect setting dialog 190. When the editing operator 
clicks a key button 199 on the dialog 190, he or she can 
set a chroma key or an external key. 
[0281] At step SP408, the CPU 21 controls each 
source device and the editing processing unit corre- 
sponding to the operation of the editing operator so that 
he or she can preview the effect that he or she has set. 



When the editing operator operates a fader lever 196 on 
the dialog 190 or dicks an AT button 197 on the dialog 
1 90, he or she can preview the effect on the viewer 1 06. 
[0282] When the effect is a transition effect such as a 
wipe effect, if the fader lever 196 is placed at the top 
position, a background image is displayed on the viewer 
106. As the editing operator drags the fader lever 196 
downward with the mouse, the background image is 
gradually transited to a foreground image. If the fader 
lever is placed at the bottom, a foreground image is dis- 
played on the viewer 1 06. Thus, the editing operator can 
manually operate the fader lever 196 so that he or she 
can preview a transition effect at any speed and at any 
position. 

[0283] A foreground image is displayed when a transi- 
tion effect is executed. Alternatively, a foreground image 
is inserted into a background image and lilted in an 
effect pattern when a transition effect is executed. In 
contrast, a background image is deleted from the 
screen when a transition effect is executed. Alterna- 
tively, a background image is an image in which an 
effect pattern with a foreground image is inserted when 
an animation effect is executed. 
[0284] In the editing apparatus according to the 
embodiment, there are two types of effects that are a 
transition effect and an animation effect. The transition 
effect is a video effect of which one image is switched to 
another image. Examples of the transition effect is a 
wipe effect and a pager effect. The animation effect is 
an effect of which an image is converted in a three- 
dimensional space. Alternatively, the animation effect is 
an effect of which an image with a video effect is 
inserted into a particular image. Example of the anima- 
tion effect are a spot light effect a zoom up effect, and a 
picture-in-picture effect. 

[0285] When the editing operator clicks the AT button 
(Auto button) 197 instead of the manual operation of the 
fader lever 196, a background image is transited to a 
foreground image a1 a transition speed that is set for the 
effect In reality, when the editing operator clicks the AT 
button 1 97, the fader lever 1 96 is moved to the top posi- 
tion. Thereafter, the fader lever 196 is gradually moved 
downward at a predetermined speed. As the fader lever 
196 moves, a transition effect of which a background 
video event is transited to a foreground video event at a 
predetermined speed is executed. Thus, the editing 
operator can preview a transition effect on the viewer 
106. 

[0286] When the preview process is performed, the 
editing operator has not placed an effect selected at 
step SP503 to the effect tine 135 on the time line 95. 
Thus, the CPU 21 does not know to what event the 
effect has been set. Consequently, for a background 
image and a foreground image necessary for the pre- 
view process for the effect, the CPU 21 uses a video 
signal that has been set in the image processing portion 
3C of the editing processing unit 3 and virtually per- 
forms the effect. This is because the editing operator 
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performs the preview process so as to determine 
whether or not the effect, the transition duration, and 
parameters that have been set are proper. Thus, in the 
preview process, any background image and any fore- 
ground image can be used. 

[0287] in reality, the CPU 31 controls the matrix 
switcher portion 3B of the editing processing unit 3 so 
that a signal supplied as the video signal S24 to the 
image processing portion 3C is used as a foreground 
video signal and a signal supplied as the video signal 
S26 to the image processing portion 3C is used as a 
background video signal. In other words, when the edit* 
ing operator previews the effect, the CPU 21 of the com- 
puter controls the editing processing unit so that a 
signal supplied as the video signal S26 to the image 
processing portion 3c is used as a background image 
and a signal supplied as the video signal S24 to the 
image processing portion 3C is used as a foreground 
image. 

[0288] When the editing operator determines that the 
effect that is set on the effect dialog 190 is a desired 
effect as the result of the preview process at step 
SP408, the flow advances to step SP409. 
[0289] At step SP409, the CPU 21 places the selected 
effect and a foreground event thereof on the time line 95 
corresponding to the operation of the editing operator. 
The method for placing an effect on the time line is dif- 
ferent between a transition effect and an animation 
effect. Thus, the method will be described for each of a 
transition effect and an animation effect. 
[0290] With reference to Figs. 31 A and 31 B, the 
method for placing a transition effect on the time line will 
be described. 

[0291 ] When the editing operator drags an icon 1 91 B 
corresponding to a selected transition effect on the 
favorite pattern displaying portion 192 on the time line 
95 with the mouse 2D, a shadow 192X of the icon is dis- 
played on the time line 95 as shown in Fig. 31 A. 
[0292] When the editing operator drops the shadow 
192X of the icon at a desired position on the effect line 
135 of the time line 95, a transition effect 192Y is set as 
shown in Fig. 31 B. 

[0293] Fig. 31 B shows that when an event "Heli-1 " is 
transited to an event "Ship2", a "Heli-1" image and a 
"Ship2" image are mixed in an effect duration repre- 
sented by "Mix". In other words, when this mix effect is 
executed, the event "Heli-1" is set as a background 
image and the event "Ship2" is set as a foreground 
image. 

[0294] When a transition effect is set between events, 
the out-point of the event that is set as a background 
image is automatically prolonged by the transition dura- 
tion. For example, assuming that the out-point of the 
event "Heli-1* that is set as a background image is 
"00:00:05:00" and the transition duration of the mix 
effect 192Y is 2 seconds, the out-point of the event 
"Heli-1" that is set as a background image is automati- 
cally prolonged by 2 seconds and thereby becomes 



T)0:00:07:00". 

[0295] When such a transition effect is executed, the 
matrix switcher portion 3 B of the editing processing unit 
3 switches a cross point corresponding to a control sig- 

s nal received from the CPU 21 of the computer so that a 
video signal of the "Heli-1 " material is set to the signal 
S26 that is output to the output terminal OUT9 and that 
a video signal of the "Ship2" material is set to the signal 
S24 that is output to the output terminal OUT7. In addi- 

10 tion, the image processing portion of the editing 
processing unit 3 controls the mixer 54B corresponding 
to a control signal received from the CPU 21 of the com- 
puter so as to execute an effect corresponding to a tran- 
sition duration and various effect parameters that are 

is set to the mix effect. 

[0296] Next, with reference to Figs. 32 to 35, the 
method for placing an animation effect on the time line 
will be described. Since this method varies depending 
on the type of an effect and an effect setting method for 

20 an event, the method will be described in two cases. 
[0297] In the first case, an effect such as a zoom effect 
or a spot light effect is set to one event Wrth reference 
to Figs. 32A and 32B, the first case will be described. 
[0298] As with the method for placing a transition 

25 effect on the time line, when the editing operator drags 
an icon 191B corresponding to a selected animation 
effect at the favorite pattern displaying portion 192 on 
the dialog 190 to the time line 95 with the mouse 2D, a 
shadow 1 92E of the icon is displayed on the time line 95 

30 as shown in Fig. 32A. When the editing operator drops 
the shadow 1 92E of the icon at a desired position on the 
effect line 135 of the time line 95, an animation effect 
192F such as a special effect is set to an event "002" as 
shown in Fig. 32B. 

as [0299] When the animation effect as shown in Fig. 
32B is executed, the matrix switcher portion 3B of the 
editing processing unit 3 switches a cross point corre- 
sponding to a control signal received from the CPU 21 
of the computer 2 so that a video signal of the event 

40 "002" is set to the signal 26 that is output to the output 
terminal OUT9. In addition, the image processing por- 
tion 3B of the editing processing unit 3 controls the spe- 
cial effect block 53 corresponding to a control signal 
received from the CPU 21 of the computer so as to exe- 

45 cute an effect corresponding to a transition duration and 
various effect parameters that are set to the modify 
effect. 

[0300] In the second case, an event with an effect is 
set to a particular event. An example of the second case 

so is a picture-in-picture effect. To explain the second case, 
"the case that an effect and a clip are set at the same 
time", "the case that the length of an early placed effect 
is matched with the length of a lately placed clip", and 
"the case that the length of a lately placed clip is 

s$ matched with the length of an early placed effect" will be 
described. 

[0301] First of all, with reference to Figs. 33A and 33B, 
the case that an effect and a dip are set at the same 



28 



02/06/2004, EAST version: 1.4.1 



55 



EP0 911 829 A1 



56 



time win be described. 

[0302] When the editing operator drags a clip card 1 79 
displayed on the log window with the mouse 2D, a 
shadow 192G of an icon is displayed on the time line 95 
as shown in Fig. 33A. When the editing operator drops 
the shadow 1 92G of the icon at a desired position o1 the 
overlay video line 136, an event "007" that is dragged 
and dropped from the log window 93 is placed on the 
overlay line 136 as shown in Fig. 33B. In addition, an 
effect that is set on the effect setting dialog 190 is auto- 
matically placed on the effect line 135. Moreover, a 
duration of the event "007" placed on the overlay video 
line 136 is set as the duration of the effect. 
[0303] Thus, when the editing operator just places a 
desired event on the overlay video line 36, the effect can 
be automatically set on the effect line 135 of the time 
line. Consequently, the operation efficiency is further 
improved. 

[0304] When an animation effect as shown in Fig. 33 B 
is executed, the matrix switcher portion 3B of the editing 
processing unit 3 switches a cross point corresponding 
to a control signal received from the CPU 21 of the com- 
puter 2 so that a video signal of an event "002" is set as 
the signal S26 that is output to the output terminal 
OUT9 and a video signal of an event "007" is set as the 
signal S24 that is output to the output terminal OUT7. In 
addition, the image processing portion 3B of the editing 
processing unit 3 controls the special effect block 53 
corresponding to a control signal received from the CPU 
21 of the computer so as to execute an effect corre- 
sponcfing to a transition duration and various effect 
parameters that are set to the modify effect. 
[0305] Next, with reference to Figs. 34A and 34B, the 
case that the length of an early placed effect is matched 
with the length of a lately placed clip will be described. 
[0306] The editing operator drags an icon 1 91 B corre- 
sponding to an animation effect selected on the dialog 
190 to the effect line 135 of the time line 95 and drops 
the icon 191 B at a desired event as shown in Fig. 34 A. 
Thus, a desired effect 192K is placed on the effect line 
135. 

[0307] Next, the editing operator drags a clip card 1 79 
displayed on the log window to the time line with the 
mouse 2D and drops the dragged clip card on the over- 
lay video line 136 of the time line as shown in Fig. 33B. 
Thus, a desired event 192L is placed on the overlay 
video line 136. Corresponding to the duration of the 
lately placed event 192L as a foreground image, the 
duration of the early placed effect 192K is changed. 
Consequently, an effect 192M with a duration corre- 
sponding to the duration of the lately placed event 192L 
is displayed. In other words, the transition duration of 
the early placed effect 192M is changed corresponding 
to the duration of the lately placed event 192L 
[0308] Corresponding to the duration of the lately 
placed event 192L as a foreground image, the duration 
of the early placed effect is automatically changed. 
Thus, since it is not necessary to set the duration of the 



effect once again, the operation efficiency can be 
improved. 

[0309] When the animation effect as shown in Fig. 
34B is executed, the matrix switcher portion 3B of the 

s editing processing unit 3 switches a cross point corre- 
sponding to a control signal received from the CPU 21 
of the computer 2 so that a video signal of an event 
"002" is set as the signal S26 that is output to the output 
terminal OUT9 and the same video signal of the event 

10 "002" is set as the signal S24 that is output to the output 
terminal OUT7. In addition, the image processing por- 
tion 3B of the editing processing unit 3 controls the 
switcher block 52 corresponding to a control signal 
received from the CPU 21 of the computer so as to exe- 

15 cute an effect corresponding to a transition duration and 
various effect parameters that are set to the picture-in- 
picture effect. 

[031 0] Next with reference to Figs. 35A and 35B, the 
case that the length of a lately placed clip is matched 
20 with the length of an early placed effect will be 
described. 

[031 1] The editing operator drags an icon 191 B corre- 
sponding to an animation effect selected on the dialog 
190 to the effect line 135 of the time line 95 with the 

25 mouse 2D and drops the icon 191B at a desired event 
as shown in Fig. 35A. Thus, a desired effect 1920 is 
placed on the effect line 135. 
[031 2] Next, the editing operator drags a dip card 1 79 
displayed on the log window to the time line with the 

30 mouse 2D as shown in Fig. 35A. Thereafter, the editing 
operator drops the dragged clip card at the position of 
the exiting effect 1920 on the effect lien 135 of the time 
line as shown in Fig. 35B. Thus, an event 192P is placed 
on the overlay video line 136. Corresponding to the 

35 duration of the early placed effect 1 920, the duration of 
a lately placed event 192N as a foreground image is 
changed. Thus, an event 192P with a duration corre- 
sponding to the duration of the early placed effect 1920 
is displayed. In other words, the out-point of the event 

40 1 92 P is changed so that the duration of the early placed 
effect 1920 is matched with the duration of the lately 
placed event 192P. 

[0313] Since the duration of the early placed effect 
matches the duration of the lately placed event, the 

45 operation for changing the duration of an event can be 
omitted. Thus, the operation efficiency can be improved. 
[0314] When the animation effect as shown in Fig. 
35B is executed, the matrix switcher portion 3B of the 
editing processing unit 3 switches a cross point so that 

so a video signal of an event "006" is set as the signal S26 
that is output to the output terminal OUT9 and a video 
signal of an event "003" is set as the signal S24 that is 
output to the output terminal OUT7. The image process- 
ing portion of the editing processing unit 3 controls the 

55 special effect block 53 corresponding to a control signal 
received from the CPU 21 of the computer so as to exe- 
cute an effect corresponding to a transition period and 
various effect parameters that are set in the modfy 
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effect. 

[031 5] Next, with reference to Figs. 36A and 36B, the 
method for placing an effect on the time line 95 will be 
described. 

[0316] When the editing operator clicks a TL button 
126 on the viewer window 92, the editing apparatus 
enters a time line control mode. In the time line control 
mode, the time line 95 chronologically correlates to the 
viewer window 92. Thus, a video image corresponding 
to a time code at the display position on the now line 
139 of the time line 95 is displayed on the viewer 106 of 
the viewer window 92. 

[031 7] When the editing operator searches a desired 
frame of a file, he or she operates the slider portion 120 
of the device controlling portion 96. Thus, the now line 
139 moves on the time line 95. In other words, when the 
editing operator controls a device such as a reproducing 
operation or a jog traveling operation, the Computer 2 
controls the graphical user interface 90 displayed on the 
monitor 2D so that the now line 139 moves rightward on 
the time line 95. In addition, the computer 2 controls 
each source device so as to display a video image on 
the viewer 106 of the viewer window 92 corresponding 
to the changed graphical user interface 90. 
[0318] When the editing operator clicks the mark-in 
button 115 at a desired position while viewing a video 
image displayed on the viewer 1 06 of the viewer window 
92, the CPU 21 displays a flag 1 16C that represents an 
in-point and a mark line 166C at the position of the now 
line 139 on the time line 95. 

[031 9] When the in-point is marked, an image such as 
the flag 1 16C that represents that the in-point has been 
marked in the time line control mode is displayed at the 
in-point display column 110 on the viewer window 92 
instead of a stamp picture of a frame displayed on the 
viewer 106. 

[0320] When the editing operator operates the slider 
portion 120 of the device controlling portion 96, 
searches a file, and click the mark-out button 1 16 at a 
desired position, the CPU 21 displays a flag 166B that 
represents an out-point and a mark line 166D at the 
position of the now line 139 on the time line 95. 
[0321] When the out-point is marked, an image such 
as the flag 1 16D that represents that the out-point has 
been marked in the time line control mode is displayed 
at the out-point display column 1 12 on the viewer win- 
dow 92 instead of a stamp picture of a frame displayed 
on the viewer 106. 

[0322] Next, the editing operator drags a desired clip 
card 179 from clip cards 179 on the log window 93 with 
the mouse 2D and drops the dragged clip card 179 
between the mark line 166C as the in-point and the 
mark line 1 66D as the out-point on the overlay video line 
1 36. Thus, the event dropped from the log window 93 is 
inserted between the mark line 1 66C and the mark line 
166D on the overlay video line 136. In addition, as 
shown in Fig. 36B, the effect that is set at step SP407 is 
automatically inserted between the mark line 166C and 



the mark line 166D on the effect Gne 135. 
[0323] When the duration of a clip dropped from the 
log window 93 is different from the duration defined with 
the mark Gne 1 66C and the mark line 1 66D, the duration 

5 defined with the mark line 166C and the mark Gne 1 66D 
is preferentially used. In other words, since the time 
code of the out-point of a clip dropped from the log win- 
dow 93 is compensated corresponding to the duration 
defined with the mark line 166C and the mark line 166D, 

w the duration defined with the mark line 166C and the 
mark line 1 66D can be matched with the duration of the 
clip dropped from the log window 93. 
[0324] In Figs. 36A and 36B, the case that an event is 
placed on the overlay video line 136 was described. 

is Likewise, a clip can be placed on another line (the sub 
audio line 134, and the voice over lines 138A and 
138B). 

[0325] With the above-described operation and con- 
trol, while viewing the position of a background event 

20 that has been placed on the time line, the editing opera- 
tor can set an effect and an area in which a foreground 
event is inserted on the time line 95. In addition, regard- 
less of editing points such as an in-point and an out- 
point of a background event that has been placed on the 

25 time line, the editing operator can place an effect and a 
foreground event at any position and in any duration. 
[0326] After the effect placing process and the fore- 
ground event placing process are completed at step 
SP409, the flow advances to step SP410, 

30 [0327] At step SP410, the CPU 21 of the computer 2 
executes the preview process for previewing a program 
produced on the time line 95 corresponding to the oper- 
ation of the editing operator. In reality, when the editing 
operator clicks a preview button "PVW* 123B, the pre- 

35 view operation is started from the position of the now 
line 139 on the time tine 95. In the preview state, the 
computer 2 causes the local storage to reproduce video 
data and audio data correspond ng to a program placed 
on the time line 95. In addition, the editing processing 

40 unit 3 processes supplied video material and audio 
material under the control of the computer 2 so as to 
perform a video process and an audio process corre- 
sponding to the program placed on the time line 95. The 
editing processing unit 3 outputs the processed results 

45 to the computer 2. The CPU 21 of the computer 2 con- 
trots the display controller 23 so as to display the sup- 
plied video data on the viewer 106 of the viewer window 
92. In addition, the CPU 21 controls the display control- 
ler 23 so as to vary the position of the now line 1 39 on 

so the time line 95 corresponding to the video data being 
displayed on the viewer 106. 

[0328] Since the now line 1 39 moves corresponding to 
the video data displayed on the viewer 1 06 of the viewer 
window92, while viewing the image on the viewer 106 of 
55 the viewer window 92, the editing operator can easily 
know the position of the image in the program placed on 
the time line 95. 

[0329] Next, with reference to Fig. 37, the preview 
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process performed by the editing processing unit 3 will 
be described in detail. Figs. 37A to 37C are schematic 
diagrams showing states on the time line at several tim- 
ings in the preview process. 

[0330] Fig. 37 shows the case that a transition effect s 
"Wipe" is set between an event EO and an event E1 . 
Figs. 37A to 37C show states on the time line at several 
timings in the preview process. 
[0331 ] Fig. 37A shows a state that before the effect is 
executed, the event EO is reproduced. In this state, the io 
computer 2 controls the editing processing unit 3 so as 
to process the event EO as a background event. Assum- 
ing that a signal of the event EO is supplied as the output 
signal S13A received from the local storage to the input 
terminal IN4 of the matrix switcher portion 3B of the 15 
editing processing unit 3, the control of the editing 
processing unit 3 will be described in detail. 
[0332] The system controlling portion 3A of the editing 
processing unit 3 controls the matrix switcher portion 3B 
so as to cause a cross point P49 thai connects the input 20 
terminal IN4 and the output terminal OUT9 to be active. 
Thus, the video signal S13A of the event E0 supplied to 
the input terminal IN4 is output as the output video sig- 
nal S26 to the output terminal OUT9 and supplied to the 
image processing portion 3C. 25 
[0333] The output signal S26 that is output from the 
output terminal OUT9 is supplied to the demultiplexer 
51 D of the image processing portion 3C. The demulti- 
plexer 51 D extracts only a digital video signal from a 
paytoad portion of SDI format data. In the image 30 
processing portion 3C, the digital video signal is output 
as the output video signal S32 through the switcher 
block 52. the special effect block 53, and the mixer block 
54. 

[0334] The digital video signal S32 received from the 3s 
image processing portion 3C is supplied to the input ter- 
minal IN10 ol the matrix switcher portion 3B once again. 
The CPU 21 controls the matrix switcher portion 3B 
through the system controlling portion 3A of the editing 
processing unit 3 so as to cause a cross point P 1 05 that *o 
connects the input terminal IN10 and the output termi- 
nal OUT5 to be active. Thus, the digital video signal S32 
supplied to the input terminal IN10 is output as the dig- 
ital video signal S2 to the output terminal OUT5 through 
the output processor 46 and then supplied to the com- 45 
puter 2. 

[0335] The digital video signal S2 that is output from 
the editing processing unit 3 is supplied to the video 
processor 22 of the computer 2 and displayed on the 
viewer window 92 of the computer monitor 2B through so 
the displaying controller 23. Thus, a video signal of the 
event E0 reproduced as the reproduction signal Si 3 A 
from the local storage 8 is displayed on the viewer win- 
dow. 

[0336] Fig. 37B shows a state of which the preview ss 
process has further progressed from the state shown in 
Fig. 37A. In the state shown in Fig. 37B, the transition 
effect "Wipe" that is set between the event E0 and the 



event E1 is executed. 

[0337] In this state, the computer 2 controls the editing 
processing unit 3 so as to process the event E0 as a 
background event and the event E1 as a foreground 
event As with the state shown in Fig. 37A, assuming 
that a signal of the event E0 is supplied as the output 
signal S1 3 A of the local storage to the input terminal 
(N4 of the matrix switcher portion 3B of the editing 
processing unit 3 and that a signal of the event El is 
supplied as the output signal S13B of the local storage 
to the input terminal IN5 of the matrix switcher portion 
3B of the editing processing unit 3, the control of the 
editing processing unit 3 will be described in detail. 
[0338] The matrix switcher portion 3B of the editing 
processing unit 3 does not need to control a cross point 
that causes a video signal of the event E0 to be supplied 
to the image processing unit 3C. This is because the 
computer 2 has controlled the editing processing unit 3 
so as to process the event E0 as a background event. 
Thus, when the matrix switcher portion 3B causes a 
cross point P49 of the matrix switcher portion 3B to be 
active, the video signal S1 3A of the event E0 supplied to 
the input terminal IN4 is output as the output video sig- 
nal to the output terminal OUT9 and then supplied to the 
image processing portion 3C. 
[0339] A video signal of the event E0 supplied as the 
output signal S26 to the image processing portion 3C is 
supplied to the video signal processing circuit 52F or the 
switcher block 52 through the demultiplexer 51 D. The 
video signal processing circuit 52E performs a wipe 
effect process for the video signal of the supplied event 
E0 corresponding to a wipe control signal received from 
the wipe signal generating circuit 52 B. The video signal 
of the event E0 that has been processed for the wipe 
effect is supplied to the mixer circuit 54B. 
[0340] As with the routing process by the matrix 
switcher portion 3B and the wipe process by the video 
signal processing circuit 52F for the video signal of the 
event E0, the routing process by the matrix switcher 
portion 3B and the wipe process by the key signal 
processing circuit 52 D are performed for the key signal 
of the event E0. 

[0341 ] On the other hand, the system controlling por- 
tion 3A of the editing processing unit 3 controls the 
matrix switcher portion 3B so as to cause a cross point 
P57 that connects the input terminal IN5 and the output 
terminal 0UT7 to be active. Thus, a video signal of the 
event E1 reproduced from the local storage 8 is sup- 
plied to the computer 2. Consequently, the video signal 
S13B of the event E1 supplied to the input terminal IN5 
is output as the output video signal S24 to the output 
terminal 0UT7 and then supplied to the image process- 
ing portion 3C. The output signal S26 that is output from 
the output terminal 0UT7 is supplied to the demulti- 
plexer 51 B of the image processing portion 3C. A video 
signal of the event E1 that is output from the demulti- 
plexer 51 B is supplied to the video signal processing cir- 
cuit 52E of the switcher block 52. The video signal 
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processing circuit 52 E performs a wipe effect process 
for the video signal of the supplied event E1 corre- 
sponding to a wipe control signal received from the wipe 
signal generating circuit 52A. The video signal of the 
event E that has been processed for the wipe effect is $ 
supplied to the mixer circuit 54 B. 
[0342] As with the routing process by the matrix 
switcher portion 3B and the wipe process by the video 
signal processing circuit 52E for the video signal of the 
event E1, the routing process by the matrix switcher 10 
portion 3B and the wipe process by the key signal 
processing circuit 52C are performed for the key signal 
of the event El. 

[0343] The mixer circuit 54B mixes the video signal of 
the event E1 that has been processed for the wipe effect 15 
and the video signal of the event E0 that has been proc- 
essed for the wide effect and outputs the resultant sig- 
nal as the output signal S3 2. 

[0344] The digital video signal S32 that is output from 
the image processing portion 3C is supplied to the com- 20 
pater 2 through the matrix switcher portion 3B once 
again. Thus, a wipe image produced corresponding to 
the image of the event E0 and the image of the event E1 
reproduced from the local storage 8 is displayed on the 
viewer window 92. 25 
[0345] Fig. 37C shows the state that the preview oper- 
ation has further progressed from the state shown in 
Fig. 37B. Rg. 37C shows the state that the transition 
effect "Wipe" set between the event E0 and the event E1 
is completed. 30 
[0346] In the wipe mode, the computer 2 processes 
the event EO as a background event and the event E1 as 
a foreground event. After the wipe process is com- 
pleted, the computer 2 controls the editing processing 
process 3 so as to process the event E1 instead of the 35 
event EO as a background event. Next, the control of the 
editing processing apparatus 3 in this state will be 
described in detail. 

[0347] Since the matrix switcher portion 3B of the edit- 
ing processing unit 3 does not need to supply the video 40 
signal of the event EO to the image processing unit 3C 
and the computer 2, the matrix switcher portion 3B 
causes the cross point P49 that connects the input ter- 
minal IN4 and the output terminal OUT9 to be inactive. 
Thus, the video signal S13A of the event EO supplied to 45 
the input terminal IN4 is not output to the output terminal 
OUT9. On the other hand, since the event E1 is proc- 
essed as a background video instead of the event E0, 
the matrix switcher portion 3B of the editing processing 
unit 3 causes a cross point P59 that connects the input so 
terminal IN5 to which the signal of the event E 1 is sup- 
plied and the output terminal OUT9 to be active. Thus, 
the video signal S13B of the event E1 supplied to the 
input terminal IN5 is output to the output terminal OUT9. 
[0348] Consequently, the cross points of the matrix 55 
switcher portion 3B of the editing processing unit 3 are 
automatically controlled so as to output a proper signal 
corresponding to the state of the effect process. Thus, 



the editing operator can automaticaDy produce a video 
program by producing only a desired program on the 
time line 95. 

[0349] When the editing operator does not satisfy the 
produced program as the result of the preview process 
at step SP410 and should correct the produced pro- 
gram, the flow advances to step SP411. When the edit- 
ing operator satisfies the produced program, the flow 
advances to step SP412. 

[0350] At step SP41 1 , the CPU 21 corrects an event 
and an effect placed on the time line 95 corresponding 
to the operation of the editing operator. 
[0351] When the editing operator corrects an event, 
he or she double-clicks the event on the time line 95 
with the mouse 2D. The CPU 21 controls the local stor- 
age 8 and the editing processing unit 3 so as to repro- 
duce the double-clicked event from the local storage 8 
and display the reproduced event on the viewer window 
92. The CPU 21 displays an image reproduced from the 
local storage 8 on the viewer 106 of the viewer window 
92. In addition, the CPU 21 displays stamp pictures at 
the in -point and at the out-point stored in a hard disk 
HDD on the in-point image displaying portion 110 and 
the out-point image displaying portion 120, respectively. 
[0352] In the same manner as the clip producing proc- 
ess, if necessary, the editing operator sets the in-point 
and the out-point once again and re-adjusts various 
parameters such as video/audio levels. 
[0353] After completing the correcting process, the 
editing operator clicks the ADD button 122 A. Thus, the 
CPU 21 overwrites information of the old event on the 
time line 95 with information of the corrected event and 
causes the old event to be substituted with the corrected 
event on the time line 95. 

[0354] WhBn correcting an effect, the editing operator 
double-clicks the effect on the time line 95 with the 
mouse 2D. Thus, the CPU 21 opens the effect setting 
dialog 190 on which the double-clicked effect is set. 
[0355] In the same manner as the effect setting proc- 
ess, H necessary, the editing operator sets an effect 
type, a transition duration, and modify parameters once 
again. 

[0356] After completing the correcting process, the 
CPU 21 closes the effect setting dialog 190. Next, the 
CPU 21 overwrites the information of the old effect with 
the information of the corrected effect and causes the 
old effect to be substituted with the corrected effect on 
the time line 95. 

[0357] At step SP41 2, the CPU 21 produce a program 
list (EDL) corresponding to programs placed on the time 
line 95 and records the EDL as a file to an EDL folder on 
the hard disk HDD. 

[0358] At step SP412, the CPU 21 produces a final 
video program corresponding to the operation of the 
editing operator. When the editing operator clicks the 
REC button 123D, the CPU 21 opens a REC dialog as 
shown in Fig. 38. The editing operator selects a record- 
ing device that records the final video program from the 
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local storage 8. the VTR 7, and the on-air server 9 and 
inputs a proper file name. When the editing operator 
clicks the execute button, the computer 2 controls the 
local storage 8 and the editing processing unit 3 corre- 
spond ng to the program list (EDL) or the programs 
placed on the time line 95. Thus, the final video program 
is recorded to the selected device. 
[0359] As described above, the editing system of the 
present invention comprises an editing processing unit 
comprises a switcher block for routing source data 
reproduced from the locaJ storage, a video signal 
processing block for processing a video signal that is 
output from the switcher block, and an audio signal 
processing block for processing an audio signal that is 
output from the switcher block, and a computer for con- 
trolling the switcher block, the video signal processing 
block, the audio signal processing block, and the local 
storage corresponding to an edited program that is pro- 
duced with a software program for editing a source 
material recorded in the local storage and that is pro- 
duced with the software program. 
[0360] Thus, with the editing system accorcfing to the 
present invention, each process block can be automati- 
cally controlled corresponding to a program placed on a 
time lina Consequently, the editing efficiency can be 
improved. With the editing system accorcfing to the 
present invention, the editing operator can promptly edit 
materials with a random access property that is a non- 
linear property to produce a news program. When the 
editing operator produces a news program or a report- 
ing program, he or she can add a mosaic effect, change 
the sound tone of a speaker, and remove the back- 
ground noise on site by himself or herself. 
[0361] The editing system of the present invention 
comprises a plurality of source devices for supplying 
source materials, a local storage for random-accessibly 
recording source materials reproduced by the plurality 
of source devices to a record medium and reproducing 
a source material from the record medium, an editing 
processing unit comprising a switcher block for routing 
source data reproduced from the local storage, a video 
signal processing block for processing a video signal 
that is output from the switcher block, and an audio sig- 
nal processing block for processing an audio signal that 
is output from the switcher block, and a computer for 
controlling a recording/reproducing operation for the 
plurality of source devices and the local storage and a 
processing operation for the switcher block, the video 
signal processing block, and the audio signal process- 
ing block so that a download process for downloading 
source materials recorded in the plurality of source 
devices to the local storage and an editing process for 
producing an editing list for editing source materials 
recorded in the local storage are performed at the same 
time. 

[0362] Thus, while a material is being downloaded 
from the server or the like, since another material 
recorded in the local storage can be ecfited, the editing 



time can be shortened. In addition, the editing system 
according to the present invention can be used as an 
independent system having a local hard disk or a net- 
work type editing system that shares server materials 
s on the network so as to effectively edit the server mate- 
rials. 

[0363] The editing system of the present invention 
comprises a local storage for random-accessibly 
recording a source material supplied from a source 

10 device to a record medium and reproducing a source 
materia) from the record medium, an editing processing 
unit comprising a switcher block for routing a plurality of 
source video signals reproduced by the local storage, 
and a video signal processing block for performing a 

is predetermined effect for a video signal that is output 
from the switcher block, an effect setting means for set- 
ting an effect performed for the source video data, and 
a computer for controlling the switcher block corre- 
sponding to the effect that is set by the effect setting 

20 means so as to supply a proper source vide signal to the 
video signal processing block and for controlling the 
video signal processing block so as to execute the 
desired effect. 

[0364] Thus, to execute an effect, a process timing of 

25 the editing processing unit and an input signal can be 
automatically set. Consequently, the editing time can be 
shortened. In addition, when the editing operator pro- 
duces a news program or a reporting program, with the 
editing system according to the present invention, he or 

30 she can promptly perform an editing process such as 
adding a mosaic effect, changing the sound tone of a 
speaker, and removing the background noise on site. 
[0365] In addition, with the editing system according 
to the present invention, to accomplish various effects, 

35 the editing operator can optically use a software proc- 
ess and hardware of a computer so as to edit digital 
image data and audio data on real time base. 
[0366] The editing system of the present invention 
comprises a local storage for random-accessibly 

40 recording a source material supplied from a source 
device to a record medium and reproducing a source 
material from the record medium, an editing processing 
unit comprising a switcher block for routing a plurality of 
source video signals reproduced from the local storage, 

45 a video signal processing block for processing a video 
signal that is output from the switcher block, and an 
audio signal processing block for processing an audio 
signal that is output from the switcher block, and a com- 
puter for controlling the switcher block so as to produce 

so an editing list for editing source materials recorded in 
the local storage, supply a proper source video signal to 
the video signal processing block corresponding to the 
editing list, and supply a proper audio signal to the audio 
signal processing block. 

55 [0367] Thus, with the editing system according to the 
present invention, a switching control of a cross point of 
a video signal and an audio signal can be easily per- 
formed. 
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[0368] The editing system of the present invention is 
an editing system for editing source materials, compris- 
ing a local storage for random-accessibly recording a 
plurality of source materials supplied from a source 
device to a record medium and reproducing a source 5 
material from the record medium, an editing processing 
unit comprising a switcher block for routing a plurality of 
source video signals reproduced from the local storage, 
and a video signal processing block for performing a 
predetermined effect for a video signal that is output 
from the switcher block, a controlling means for control- 
ling the storage unit and the editing processing unit so 
as to produce an editing list for editing the plurality of 
source materials and produce a final video program cor- 
responding to the editing list, and a computer for con- 
trolling the switcher block corresponding to an execution 
timing of an effect that is set to the final video program 
so as to supply a proper source video signal to the video 
signal processing block 

[0369] Thus, with the editing system according to the 
present invention, to execute an effect a process timing 
of the editing processing unit and an input signal can be 
automatically set. Consequently, the editing time can be 
shortened. In addition, when the editing operator pro- 
duces a news program or a reporting program, with the 
editing system according to the present invention, he or 
she can promptly perform an editing process such as 
adding a mosaic effect, changing the sound tone of a 
speaker, and removing the background noise on site. In 
addition, with the editing system according to the 
present invention, to accomplish various effects, the 
editing operator can optically use a software process 
and hardware of a computer so as to edit digital image 
data and audio data on real time base. 
[0370] The editing method of the present invention 
comprising the steps of producing an editing list for edit- 
ing source materials recorded in the local storage corre- 
sponding to the software program, and controlling the 
switcher block, the video signal processing block, the 
audio signal processing block, and the local storage so 
as to produce a video program corresponding to the 
editing list. 

[0371] Thus, in the editin g method according to the 
pr esent invention, each process NnrJf ^gb e automata 
caUy controljedcofTesponding to a program placed on a 
ti me line. Consequently, the editing efficiency can be 
improved. 

[0372] The editing method of the present invention 
comprising the steps of executing a download process 
for downloading source materials recorded in the plural- 
ity of source devices to the local storage and an editing 
process for producing an editing list for editing source 
materials recorded in the local storage at the same time. 
[0373] Thus, while a material is being downloaded 
from the server or the like, since another material stored 
in the local storage can be ecfited, the editing time can 
be shortened. 

[0374] The editing method of the present invention 



comprising the steps of setting a desired effect to a plu- 
rality of source video signals reproduced from the local 
storage, and controlling the switcher block correspond- 
ing to the effect that is set so as to supply a proper video 
signal to the video signal processing block. 
[0375] Thus, in the editing method according to the 
present invention, to execute an effect, a process timing 
of the editing processing unit and an input signal can be 
automatically set. Consequently, the editing time can be 
shortened. In addition, when the editing operator pro- 
duces a news program or a reporting program, with the 
editing system according to the present invention, he or 
she can promptly perform an editing process such as 
adding a mosaic effect, changing the sound tone o1 a 
■ and removing the background noise on she. 
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2 COMPUTER 
28 EDITING PROCESSING UNIT 

20 6 DAILY SERVER 

7 VTR 
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9 ON-AIR BUFFER 
90 EDITING SCREEN 
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95 TIME LINE 

96 DEVICE CONTROLLING PORTION 
30 102ATO102E SOURCE SELECTING BUTTON 

110 IN-POINT IMAGE DISPLAYING POR- 
TION 

112 OUT- POINT IMAGE DISPLAYING 
PORTION 

35 135 EFFECT LINE 

139 NOW LINE 

165AT0165E DEVICE ICON 

179 CLIP 

40 Claims 

1 . An editing system, comprising: 

an editing processing unit for editing a source 
45 material; 

a data storage unit for recoding/reproducing 
the source material; and 
a computer for controlling said editing process- 
ing unit and said data storage unit, 
so wherein said editing processing unit com- 

prises: 

a switcher block for routing source data repro- 
duced from said data storage unit; 
a video signal processing block for processing 
55 a video signal that is output from said switcher 

block; and 

an audio signal processing block for processing 
an audio signal that is output from said switcher 
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block, and 

wherein said computer comprises: 
controlling means for controlling said switcher 
block, said video signal processing block, said 
audio signal processing block, and said data s 
storage unit corresponding to an edited pro- 
gram that is produced with a software program 
for editing a source material recorded in said 
data storage unit and that is produced with the 
software program. '0 

2. An editing system for editing source materials, 
comprising: 

a plurality of source devices tor supplying is 
source materials; 

a data storage unit for random-accessibly 
recording source materials reproduced by said 
plurality of source devices to a record medium 
and reproducing a source material from the 20 
record medium; 

an editing processing unit comprising: 
a switcher block for routing source data repro- 
duced from said data storage unit, 
a video signal processing block for processing 25 
a video signal that is output from said switcher 
block, and 

an audio signal processing block for processing 
an audio signal that is output from said switcher 
block, and 30 
a computer for controlling a recording/repro- 
ducing operation for said plurality of source 
devices and said data storage unit and a 
processing operation for said switcher Hock, 
said video signal processing block, and said ss 
audio signal processing block so that a down- 
load process for downloading source materials 
recorded in said plurality of source devices to 
said data storage unit and an editing process 
for producing an editing list for editing source 40 
materials recorded in said data storage unit are 
performed at the same time. 

3. An editing system for editing source materials, 
comprising: 45 

a data storage unit for random-accessibly 
recording a source material supplied from a 
source device to a record medium and repro- 
ducing a source material from the record so 
medium; 

an editing processing unit comprising: 
a switcher block for routing a plurality of source 
video signals reproduced by said data storage 
unit and ss 
a video signal processing block for performing 
a predetermined effect for a video signal that is 
output from said switcher block; 



effect setting means for setting an effect per- 
formed for the source video data; and 
a computer for controlling said switcher block 
corresponding to the effect that is set by said 
effect setting means so as to supply a proper 
source vide signal to said video signal process- 
ing block and for controlling said video signal 
processing block so as to execute the desired 
effect. 

4. An editing system for editing source materials, 
comprising: 

a data storage unit for random-accessibly 
recording a source material supplied from a 
source device to a record medium and repro- 
ducing a source material from the record 
medium; 

an editing processing unit comprising: 
a switcher block for routing a plurality of source 
video signals reproduced from said data stor- 
age unit, 

a video signal processing block for processing 
a video signal that is output from said switcher 
block, and 

an audio signal processing block for processing 
an audio signal that is output from said switcher 
block and 

a computer for controlling said switcher block 
so as to produce an editing list for editing 
source materials recorded in said data storage 
unit, supply a proper source video signal to 
said video signal processing block correspond- 
ing to the editing list, and supply a proper audio 
signal to said audio signal processing block. 

5. An editing system for editing source materials, 
comprising: 

a data storage unit for random-accessibly 
recording a plurality of source materials sup- 
plied from a source device to a record medium 
and reproducing a source material from the 
record medium; 

an editing processing unit comprising: 
a switcher block for routing a plurality of source 
video signals reproduced form said data stor- 
age unit, and 

a video signal processing block for performing 
a predetermined effect for a video signal that is 
output from said switcher block; 
controlling means for controlling said storage 
unit and said editing processing unit so as to 
produce an editing list for editing the plurality of 
source materials and produce a final video pro- 
gram corresponding to the editing list; and 
a computer for controlling said switcher block 
corresponding to an execution timing of an 
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effect that is set to the final video program so as 
to supply a proper source video signal to said 
video signal processing block. 

6. An editing method for an editing system having an s 
editing processing unit and a computer, the editing 
processing unit comprising a switcher block for 
routing source data supplied from a data storage 
unit, a video signal processing block for processing 

a video signal that is output from the switcher block, 10 
and an audio signal processing block for processing 
an audio signal that is output from the switcher 
block, the computer being programmed with a soft- 
ware program for editing source materials recorded 
in the data storage unit so as to edit source materi- 15 
als recorded in the data storage unit, the method 
comprising the steps of: 

producing an editing list for editing source 
materials recorded i n th e data storag e unit cor- so 
responding to the software program; and 
controlling the switcher block, the video signal 
processing block, the audio signal processing 
block, and the data storage unit so as to pro- 
duce a video program corresponding to the 25 
editing list. 

7. An editing method for a system having a plurality of 
source devices for supplying source materials, a 
data storage unit for random-accessibly recording so 
source materials reproduced by the plurality of 
source devices to a record medium and reproduc- 
ing a source material from the record medium, an 
editing processing unit comprising a switcher block 

for routing source data reproduced from the data 35 
storage unit, a video signal processing block for 
processing a video signal that is output from the 
switcher block, and an audio signal processing 
block for processing an audio signal that is output 
from the switcher block, and a computer for control* 40 
ling the plurality of source device, the data storage 
unit, and the editing processing unit, so as to edit 
source materials recorded in the data storage unit, 
the method comprising the step of: 

45 

executing a download process for downloading 
source materials recorded in the plurality of 
source devices to the data storage unit and an 
editing process for producing an editing list for 
editing source materials recorded in the data so 
storage unit at the same time. 

8. An editing method for a system having a data stor- 
age unit for random-accessibly recording a source 
material supplied from a source device to a record ss 
medium and reproducing a source material from 
the record medium, an editing processing unit com- 
prising, a switcher block for routing a plurality of 



source video signals reproduced by the data stor- 
age unit, and a video signal processing block for 
performing a predetermined effect for a video signal 
that is output from the switcher block, and a compu- 
ter for controlling the data storage unit and the edit- 
ing processing unit, so as to ecfit source materials 
recorded in the data storage, the method compris- 
ing the steps of setting a desired effect to a plurality 
of source video signals reproduced from the data 
storage unit, and controlling the switcher block cor- 
responding to the effect that is set so as to supply a 
proper video signal to the video signal processing 
block 

Amended claims under Art. 19.1 PCT 

9. (inserted) The editing system as set forth in claim 
1, 

wherein said controlling means displays a 
graphical user interface for producing the editing 
program on a display disposed in said computer. 

10. (inserted) The editing system as set forth in 
claim 9, 

wherein the graphical user interface has: 

a viewer window that allows the editing opera- 
tor to set an in-point and an out-point while 
viewing video data contained in the source 
material; 

a log window that allows the editing operator to 
register a plurality of events produced on the 
viewer window as clip cards; and 
a program window that allows the editing oper- 
ator to arrange the plurality of events produced 
on the viewer window on the time line in a 
desired order so as to produce the editing pro- 
gram. 

11. (inserted) The editing system as set forth in 
claim 10, 

wherein said controlling means further com- 
prises: 

a file manager for managing the events as files 
so as to store various data of the events to a 
memory of said controlling means. 

12. (inserted) The editing system as set forth in 
daim 11, 

wherein each of the files contains at least an 
event name assigned to the event, time codes of an 
in-point and an out-point of the event, and data of a 
source supplying device that has supplied a source 
material of the event. 

13. (inserted) Trie editing system as set forth in 
claim 11, 
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wherein said controlling means controls said 
video signal processing block and said switcher 
block so as to execute: 

a source material searching process for s 
searching a desired source material from a plu- 
rality of source materials stored in the source 
supplying device; 

an event producing process for producing the 
plurality of events from the searched source io 
material; 

a program list producing process for arranging 
a plurality of events produced by the event pro- 
ducing process in a desired order so as to pro- 
duce the program list; is 
a process for producing a final video program 
corresponding to the produced program list. 

14. (inserted) The editing system as set forth in 
daim13. so 

wherein in the source material searching 
process, said controlling means searches a desired 
source material from a plurality of source materials 
stored in said source supplying device correspond- 
ing to a keyword that is input to a device searching 25 
dialog displayed on the display. 

15. (inserted) The editing system as set forth in 
claim 13, 

wherein said controlling means controls said 30 
switcher block so as to supply video data of a 
source material reproduced from the source sup- 
plying device to said computer through said video 
signal processing block and to supply audio data of 
a source material reproduced from the source sup- 35 
plying device to a speaker through said audio signal 
processing block. 

16. (inserted) The editing system as set forth in 
claim 15, <o 

wherein in the event producing process, 
when a signal level of video data supplied to said 
computer through said video signal processing 
block and a signal level of audio data supplied to 
said computer through said audio signal processing 45 
block have been adjusted, said controlling means 
registers an adjusted value of the video data and an 
adjusted value of the audio data as video level infor- 
mation and audio level information of the source 
material to the file. so 

17. (inserted) The editing system as set forth in 
claim 13, 

wherein in the event producing process said 
controlling means registers a source material in the ss 
duration that is set with an in -point and an out-point 
as a new event when the editing operator assigns 
the in-point and the out-point to video data dis- 



played on the viewer window. 

18. (inserted) The editing system as set forth in 
claim 17, 

wherein when the new event produced in the 
event producing process is previewed, said control- 
ling means virtually places an event that has been 
registered as a new event on the time line and per- 
forms a preview process in a predetermined time 
period before the new event starts so as to allow the 
editing operator to know the connection of the new 
event and an existing event placed on the time line. 

19. (inserted) The editing system as set forth in 
claim 1 7, 

wherein said controlling means performs a 
downloading process for downloading the source 
material recorded in the source supplying device to 
said data storage unit and an editing process for 
supplying other than the source material stored in 
said data storage unit to said computer through 
said video signal processing block and said audio 
signal processing block so as to edit source materi- 
als recorded in the data storage unit, said control- 
ling means performing the downloading process 
and the editing process at the same time. 

20. (inserted) The editing system as set forth in 
claim 17, 

wherein said controlling means assigns a 
desired scene name to a source material supplied 
from the source supplying device, assigns event 
names to a plurality of events produced from the 
source material, the event names being composed 
of the scene name assigned to the source material 
and serial numbers, and registers the event names 
to the files of the events so as to perform the 
searching process with the keyword. 

21. (inserted) The editing system as set forth in 
claim 17, 

wherein the editing software program has a 
time line mode for registering an event and a log 
mode for registering an event on the log window, 

wherein said controlling means places a 
designated event as a video event or an audio event 
on the time line when the time line mode is set; and 

wherein said controlling means displays a 
designated event as a clip card on the log window 
when the log mode is set. 

22. (inserted) The editing system as set forth in 
claim 21, 

wherein display formats of a clip card on the 
log window are: 

a first display format for displaying a clip image 
at an in-point or an out-point of the event; 
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a second display format for displaying clip 
images at an in-point and an out -point of the 
event; and 

a third display format for displaying a clip image 
at an in-point and an out-point of the event s 
along with comment data in association with 
the event, and 

wherein said controlling means displays a clip 
card that represents the event in one of the 
three display formats. 10 

23. (inserted) The editing system as set forth in 
claim 22, 

wherein the editing software program has 
two registration modes for registering an event dis* is 
played as a clip card on the log window to the time 
tine on the program window, the registration modes 
being a first mode and a second mode, 

wherein the first mode allows an event regis- 
tered on the log window to be registered on the time 20 
line with a clicking operation of a pointing device, 
and 

wherein the second mode allows an event 
registered on the log window to be registered on the 
time line with a drag and drop operation of the 25 
pointing device. 

24. (inserted) The editing system as set forth in 
claim 23, 

wherein the time line includes: 30 

a base video line on which an video event pro- 
duced from the source material is placed as a 
base video event; 

an audio line on which audio data correspond- 35 
ing to video data contained in the base event is 
placed as an audio event; 
an effect line on which an effect that is set for 
the base video event is placed as an effect 
event; and 40 
an overlay video line on which a video event 
overlaid to the base video event as an overlay 
video event when an effect is added to the base 
video event with the effect event 

45 

25. (inserted) The editing system as set forth in 
claim 24, 

wherein the program fist producing process 
includes: 

50 

an audio level setting process for setting levels 
of audio data of a plurality of channels con- 
tained in an audio event placed on the audio 
line; and 

an effect setting process for setting a transition 55 
effect between two base video events placed 
on the base video line, setting an animation 
effect to a base video event placed on the base 



video line, or setting an effect between a base 
video event placed on the base video line and 
an overlay video event placed on the overlay 
video line. 

26. (inserted) The editing system as set forth in 
claim 25, 

wherein in the audio level setting process, 
said controlling means displays a dialog that repre- 
sents a plurality of track faders for controlling audio 
levels of individual channels of an audio event 
placed on the time tine and correlates the plurality 
of channels of the audio event with the plurality of 
track faders on the dialog corresponding to setting 
performed by the editing operator. 

27. (inserted) The editing system as set forth in 
claim 26, 

wherein in the audio level setting process, 
said controlling means correlates the plurality of 
track faders on the dialog with a plurality of manual 
fader levers disposed on a dedicated controller cor- 
responding to setting performed by the editing 
operator and changes slider positions of the track 
faders on the dialog corresponding to the manual 
fader levers manually operated by the editing oper- 
ator. 

28. (inserted) The editing system as set forth in 
daim 25, 

wherein in the effect setting process, said 
controlling means displays an effect setting dialog 
that represents icons of a plurality of effect patterns 
and performs the effect setting process when the 
editing operator selects a desired effect icon dis- 
played on the effect setting dialog and drags and 
drops the selected effect icon to the effect line. 

29. (inserted) The editing system as set forth in 
claim 28, 

wherein the effect setting dialog has: 

a favorite pattern displaying portion that repre- 
sents a plurality of effect patterns favorably 
used by the editing operator; and 
a duration setting portion in which the editing 
operator sets the duration of the selected 
effect. 

30. (inserted) The editing system as set forth in 
claim 29, 

wherein in the effect setting process, said 
controlling means controls said switcher block and 
said video processing block so as to preview the 
selected effect with video events assigned as a 
foreground video image and a background video 
image to said video processing block before placing 
the selected effect to the time line. 
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31. (inserted) The editing system as set forth in 
claim 30, 

wherein in the effect setting process, when 
the transition effect is set between an event 
assigned as the background video image and an 5 
event assigned as the foreground video image, said 
controlling means updates an out-point of the event 
assigned as the background video image corre- 
sponding to the duration of the transition effect. 

w 

32. (inserted) The editing system as set forth in 
claim 31, 

wherein in the effect setting process, when 
the animation effect is set between the base video 
event and the overlay video event, said controlling rs 
means changes the duration of the animation effect 
or the duration of the overlay video event corre- 
sponding to the position of the overlay video event 
placed on the overlay video line. 

20 

33. (inserted) The editing system as set forth in 
claim 32, 

wherein said controlling means displays a 
video material of a video event on the viewer win- 
dow, the video material being placed on the base 25 
video line, displays a now line on tine time line so as 
to represent a chronological position of a frame of 
the video event displayed on the viewer window, 
and displays flags of an in-point and an out-point on 
the time line corresponding to a marking operation 30 
of an editing point by the editing operator so as to 
represent the line position as the editing point on 
the time line. 

34. (inserted) The editing 6ystem as set forth in 35 
claim 33, 

wherein when a video event, an audio event, 
or an effect event is inserted in a duration that is set 
with an in-point and an out-point on the time line, 
said controlling means changes tine duration of the 40 
inserted event so that the duration that is set with 
the in-point and the out-point on the time line 
matches the duration of the event inserted in the 
duration. 

45 

35. (inserted) The editing system as set forth in 
claim 34, 

wherein when a final video program of which 
the transition effect is set between a first video 
event and a second video event is previewed, said so 
controlling means controls said switcher block so as 
to supply the first video event as a background 
video image to said video signal processing block 
before the transition effect is executed, controls 
said switcher block so as to supply the first video ss 
event as a background video image to said video 
signal processing block and the second video event 
as a foreground video image to said video signal 



processing block while the transition effect is being 
executed, and controls said switcher block so as to 
supply the second base video event that has been 
supplied as the foreground video image to said 
video signal processing block as a background 
video image to said video signal processing block 
after the transition effect is executed. 

36. (inserted) The editing method as set forth in 
claim 6, further comprising the step of: 

displaying a graphical user interface for produc- 
ing the editing program on a display disposed 
in the computer. 

37. (inserted) The editing method as set forth in 
claim 36, 

wherein the graphical user interface has: 

a viewer window that allows the editing opera- 
tor to set an in-point and an out-point while 
viewing video data contained in the source 
material; 

a log window that allows the editing operator to 
register a plurality of events produced on the 
viewer window as clip cards; and 
a program window that allows the editing oper- 
ator to arrange the plurality of events produced 
on the viewer window on the time line in a 
desired order so as to produce the editing pro- 
gram. 

38. (inserted) The editing method as set forth in 
daim 37, further comprising the step of: 

controlling the video signal processing block 
and the switcher block so as to execute: 
a source material searching process for 
searching a desired source material from a plu- 
rality of source materials stored in the source 
supplying device; 

an event producing process for producing the 
plurality of events from the searched source 
material; 

a program list producing process for arranging 
a plurality of events produced by the event pro- 
ducing process in a desired order so as to pro- 
duce the program list; 

a process for producing a final video program 
corresponding to the produced program list. 

39. (inserted) The editing method as set forth in 
claim 38, further comprising the step of: 

searching a desired source material from a plu- 
rality of source materials stored in the source 
supplying device corresponding to a keyword 
that is input to a device searching dialog dis- 
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played on the display, 
wherein the searching step is performed in the 
source material searching process. 

40. (inserted) The editing method as set forth in s 
claim 38, further comprising the step ol: 

controlling the switcher block so as to supply 
video data of a source material reproduced 
from the source supplying device to the compu- 10 
ter through the video signal processing block 
and to supply audio data of a source material 
reproduced from the source supplying device 
to a speaker through the audio signal process- 
ing block. 15 

41. (inserted) The editing method as set forth in 
claim 40, further comprising the steps of: 

storing an adjusted value of video data and an 20 
adjusted value of audio data as video level 
information and audio level information of the 
source material; and 

adjusting levels of the video data and audio 
data supplied to the video signal processing 25 
block and the audio signal processing block 
corresponding to the video information level 
and the audio information level stored at the 
adjusting slep, 

wherein the storing step and the adjusting step 30 
are performed in the event producing process 
when the signal level of the video data supplied 
to the computer through the video signal 
processing block and the signal level of the 
audio data supplied to the computer through 35 
the audio signal processing block have been 
adjusted. 

42. (inserted) The editing method as set forth in 
claim 40, further comprising the step of: *o 

registering a source material in the duration 
that is set with an in-point and an out-point as a 
new event when the editing operator assigns 
the in-point and the out-point to video data dis- 45 
played on the viewer window, 
wherein the registering step is performed in the 
event producing process. 

43. (inserted) The editing method as set forth in so 
claim 42, further comprising the steps of: 

virtually placing an event that has been regis- 
tered as a new event on the time line; and 
executing a preview process in a predeter- ss 
mined time period before the new event starts 
so as to allow the editing operator to know the 
connection of the new event and an existing 



event placed on the time line, 
wherein the virtually event placing step and the 
preview process executing step are performed 
when the new event produced in the event pro- 
ducing process is previewed. 

44. (inserted) The editing method as set forth in 
claim 42, further comprising the steps of: 

executing a downloading process for down- 
loading the source material recorded in the 
source supplying device to the data storage 
unit and an editing process for supplying other 
than the source material stored in the data stor- 
age unit to the computer through the video sig- 
nal processing block and the audio signal 
processing block so as to edit source materials 
recorded in the data storage unit, the down- 
loading process and the editing process being 
executed at the same time. 

45. (inserted) The editing method as set forth in 
claim 42, 

wherein the editing software program has a 
time line mode for registering an event and a log 
mode for registering an event on the log window, 
and 

wherein the editing method further com- 
prises the steps of: 

placing a designated event as a video event or 
an audio event on the time line when the time 
line mode is set; and 

displaying a designated event as a clip card on 
the log window when the log mode is set. 

46. (inserted) The editing method as set forth in 
claim 45, 

wherein display formats ol a clip card on the 
log window are: 

a first display format for displaying a clip image 
at an in-point or an out-point of the event; 
a second display format for displaying clip 
images at an in-point and an out-point of the 
event; and 

a third display format for displaying a clip image 
at an in-point and an out-point of the event 
along with comment data in association with 
the event, and 

wherein the editing method further comprises 
the step of: 

displaying a clip card that represents the event 
in one of the three display formats. 

47. (inserted) The editing method as set forth in 
claim 46. 

wherein the editing software program has 
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two registration modes for registering an event dis- 
played as a clip card on the log window to the time 
line on the program window, the registration modes 
being a first mode and a second mode, 

wherein the first mode allows an event regis- $ 
tered on the log window to be registered on the time 
One with a clicking operation of a pointing device, 
and 

wherein the second mode allows an event 
registered on the log window to be registered on the ro 
time line with a drag and drop operation of the 
pointing device. 

48. (inserted) The editing method as set forth in 
claim 47, 15 

wherein the time line includes: 

a base video line on which an video event pro- 
duced from the source material is placed as a 
base video event; so 
an audio line on which audio data correspond- 
ing to video data contained in the base event is 
placed as an audio event; 
an effect line on which an effect that is set for 
the base video event is placed as an effect 2s 
event; and 

an overlay video line on which a video event 
overlaid to the base video event as an overlay 
video event when an effect is added to the base 
video event with the effect event. so 

49. (inserted) The editing method as set forth in 
claim 48, 

wherein the editing list producing process 
includes: 35 

an audio level setting process for setting levels 
of audio data of a plurality of channels con- 
tained in an audio event placed on the audio 
line; and <o 
an effect setting process for setting a transition 
effect between two base video events placed 
on the base video line, setting an animation 
effect to a base video event placed on the base 
video line, or setting an effect between a base « 
video event placed on the base video line and 
an overlay video event placed on the overlay 
video fine. 

50. (inserted) The editing method as set forth in so 
claim 49, further comprising the steps of: 

displaying a dialog that represents a plurality of 
track fad ere for controlling audio levels of indi- 
vidual channels of an audio event placed on the ss 
time line; and 

correlating the plurality of channels of the audio 
event with the plurality of track faders on the 



dialog corresponding to setting performed by 
the editing operator, 

wherein the displaying step and the correlating 
step are performed in the audio level setting 
process. 

51. (inserted) The editing method as set forth in 
claim 50, further comprising the steps of: 

correlating the plurality of track faders on the 
dialog with a plurality of manual fader levers 
disposed on a dedicated controller correspond- 
ing to setting performed by the editing operator; 
and 

changing slider positions of the track faders on 
the dialog corresponding to the manual fader 
levers manually operated by the editing opera- 
tor, 

wherein the correlating step and the changing 
step are performed in the audio level setting 
process. 

52. (inserted) The editing method as set forth in 
claim 49, further comprising the steps of: 

displaying an effect setting dialog that repre- 
sents icons of a plurality of effect patterns; and 
executing the effect setting process when the 
editing operator selects a desired effect icon 
displayed on the effect setting dialog and drags 
and drops the selected effect icon to the effect 
line, 

wherein the displaying step and the effect set- 
ting process executing step are performed in 
the effect setting process. 

53. (inserted) "Rie editing method as set forth in 
claim 52, 

wherein the effect setting dialog has: 

a favorite pattern displaying portion that repre- 
sents a plurality of effect patterns favorably 
used by the editing operator; and 
a duration setting portion in which the editing 
operator sets the duration of the selected 
effect. 

54. (inserted) The editing method as set forth in 
claim 53, further comprising the step of: 

controlling the switcher block and the video 
processing block so as to preview the selected 
effect with video events assigned as a fore- 
ground video image and a background video 
image to the video processing block before 
placing the selected effect to the time line, 
wherein the controlling step is performed in the 
effect setting process. 
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55. (inserted) The editing method as set forth in 
daim 54, further comprising the step of: 

updating an out-point of an event assigned as 
the background video image corresponding to $ 
the duration of the transition effect when the 
transition effect is set between the event 
assigned as the background video image and 
an event assigned as the foreground video 
image. 10 
wherein the updating step is performed in the 
effect setting process. 

56. (inserted) The editing method as set forth in 
claim 55, further comprising the step of: is 

changing the duration of the animation effect or 
the duration of the overlay video event corre- 
sponding to the position of the overlay video 
event placed on the over! ay video One when the 20 
animation effect is set between the base video 
event and the overlay video event, 
wherein the changing step is performed in the 
effect setting process. 

25 

57. (inserted) The editing method as set forth in 
claim 56, further comprising the steps of: 



before the transition effect is executed; 

(2) controlling the switcher block so as to sup- 
ply the first video event as a background video 
image to the video signal processing block and 
the second video event as a foreground video 
image to the video signal processing block 
while the transition effect is being executed; 
and 

(3) controlling the switcher block so as to sup- 
ply the second base video event that has been 
supplied as the foreground video image to the 
video signal processing block as a background 
video image to the video signal processing 
block after the transition effect is executed, 
wherein the step (1), the step (2), and the step 
(3) are performed when a final video program 
of which the transition effect is set between a 
first video event and a second video event is 
previewed. 



displaying a video material of a video event on 
the viewer window, the video material being 30 
placed on the base video line; 
displaying a now line on the time line so as to 
represent a chronological position of a frame of 
the video event displayed on the viewer win- 
dow; and 35 
displaying flags of an in-point and an out-point 
on the time line corresponding to a marking 
operation of an editing point by the editing . 
operator so as to represent the line position as 
the editing point on the time line. <o 

58. (inserted) The editing method as set forth in 
claim 57, further comprising the step of: 



changing the duration of a video event, an 45 
audio event, or an effect event is inserted in a 
duration that is set with an in-point and an out- 
point on the time line so that the duration that is 
set with the in-point and the out-point on the 
time line matches the duration of the event so 
inserted in the duration. 



59. (inserted) The editing method as set forth in 
claim 58, further comprising the steps of: 

(1) controlling the switcher block so as to sup- 
ply the first video event as a background video 
image to the video signal processing block 
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